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OCEAN AND RIVER 


THE LABOR VICTORY OF THE COLLECTIVE 
Leningrad SUDOSTROYENITYE in Russian No 3, 1980 pp 3-6 
[Article by Yu. I. Makarov, director of the Black Sea Shipyard) 


(Text) Fulfilling the tasks posed by the 25th CPSU Congress on supplement- 
ing the domestic fleet during the 10th Five-Year Plan with highly produc- 
tive dry-cargo ships, the collective of the two Orders of Lenin, Order of 
the October Revolution and Order of the Red Banner of Labor of the Ukrain- 
ian SSR Black Sea Shipyard of Communist Labor is building a series of ships 
with horigontal cargo handling of the “Atlantikea” class. The first ship of 
the series, the “Kapitan Smirnov,” became operational in 1978. 


Our country's shipwrighte developed for the first time « high-speed, hori- 
zontal cargo handling vessel with displacement of 36,000 tons, equipped 
with a gas turbine power plant with racing of 36,780 kW which provides a 
speed of 25 knots. The loading echeme with two-way movement of truck lifte 
provided on the ship contributes to significant acceleration of cargo hand 
ling. Supplementing the fleet with ships of this class will make it pos- 
sible to achieve an increase of its productivity due to the high speed and 
significant reduction of anchor time. According to its technical data, the 
ship “*apitan Smirnov” is at the level of the modern achievements of world- 
wide shipbuilding. 


A great deal of attention was devoted during planning to improving the de- 
sign and selecting the shape of the hull lines and reducing its metal con- 
sumption. Measures to improve organization of labor, introduction of lead- 
ing production processes and to increase the technical level of production 
were implemented during preparation of production. The analytical method 
of planning-technological preparation of production using 4 computer was 
used in construction of the ship; the hull was formed from flat sections 
with maximum standardization of assemblies and parts, while the engine room 
was formed from reinforced zonal blocks and panel installation of the pipes 
anc modular arrangement of the compartments were introduced. 


The collectives of scientific research and planning and design organiza- 
tions, VUZ's and industrial enterprises of the country participated in 














wWOrking Out G) @ Gesign a in bul : tne seni ian iabor enthusiasem and 
the broad sco e tr the socialist competitior Oontributed to succeseful fr 
p,etion f ths whip’ neaetruction, which was deseiaqnatedc 4 KRomeomol con 
at tion project 
A gampiing Of articies Gevoted to the experience Of design and conetructior 
F the pilot enij f the series "Kapitan Smirnov” ie publiahed in thie edi 
ti f the journal 
rmmi the w Er f the ij Kapitan Smirnov 
enmer.t ene ns of the historica) >t? PS! ongress anc partic 
: } active in the All-Union sociaiist competition, the collective of 
tne hack Sea Shipyare of Communist Labor, which has won four Orders, is 
esst fulfiiiing increased pledges adopted on construction and turn- 
er of Gry-cargo carriers, ships with horizontal cargo-handling method and 
spertrawilers to the fieet. Implementation of measures to accelerate sci- 
ti ang technical progress made .* possible to raise the level of the 
hain t , : rocuction to 4 new, higher stage anc to achieve an increase 
: mi3% 
. rtant achievement of the shipyard Sllective was eneatruction of the 
‘ entia new ship “Rapitan Smirnov” with horizonte! arqgo-handiing. De 
e lopment the series Of these specialized vessels designed to transport 
é 3 arg large-cargo pack.ts, wheeied equipment and international! 





size containers, will contribute to a sharp reduction of transport delays 
by improving transeiipping and warehousing operations, acceleration of 
cargo delivery and improvement of cargo preservation, 


Thies ie not the firet time that the shipyard has constructed .omplex ships. 
The whaling bases, the “Sovetexaya Roseiya’ and the “Sovetekaya Ukraina,” 
the scientific research vessel “Akademik Sergey Korolev” and others were 
launched from the ways of the shipyard. 


Responding epecificailly to the decisione of the party and government on 
further development of the socialiet competition, all participante in cre 
ation of the ehip “Kapitan Gmirnov"--the designers, the shipyard workers 
and related workere--concluded an agreement on lapor cooperation which pro- 
vides for working out the technical documentation ahead of schedule, the 
uee Of leading production ,rocesses and the most efficient forms and me- 
thods of labor based on the progressive engineering and technical decisions 
included in the project. The office of the Nikolayev Municipal Committee 
of the Vkrainian Communist Party and the Presidium of the Regional Trade- 
Union Committee approved the initiative of the shipbuilders. An oblast 
sector staff for the competition was created to coordinate the activities. 
All this played an important role in increasing production efficiency and 
improving work quality. 


The planning organizations worked out the main propositions on the technol- 
ogy end organization of construction at the stage of coordinating the pre- 
liminary and contract designs of the ship and a great deal of attention was 
devoted to work safety and exclusion of health-hazardous materials. The 
propositions provided for analytical coordination of the hull lines, treat- 
ment of sheet metal on Krietell machines with program control, the uve of 
large sheets, strengthening of the sections on the pre-way assembly sites, 
combination of copper pipe and machine-instaliat.on operations with hull- 
sh ping operations and the maximum possible transfer of installation and 
prebuilding operations to the shops and to the ways. The designers also 
provided introduction of the moduiar method of arranging the cabins in 
panels from the new construction material “chernomorit,” developed by ship- 
yard specialists, and also covering the pipelines of the ship systems with 
panels. All the design documentation was issued in a form suitable for 
computer processing. 


Agreements on a competition and exchange of leading production experience 
were concluded between the enterprises and related organizations, shops 
and brigades linked by a unified production process for modern organization 
of a wide work front. The complex bricades created from the shipyard work- 
ers a4 designers rendered important assistance in solving operational 
problems. 


The operational results of the competition were summarized monthly by the 
Oblast sector staff jointly with the production committee of the oblast 
trade-union committee. The decisions on the results of the competition for 
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A. F. Antonova, i. G. Nekryacha and A. R. Romanova and representatives of 
many Other @peciaities made an important contribution to solution of com- 
pilex engineering tasks. The collectives of the finishing, inetallation- 
finishing, ship inetaliation, copper pipe and other shops especially dia- 
tinguished themselves. The collectives of V. I. Pehenichnyy, F. I. 
Fedortsev and M. T. Ivanenko, who systematically overfulfilled the daily 
tasks, won the brigade competition. The finishers, working on finishing 
the holds, tweendecks and installation of the ventilation systems, had to 
overcome many difficulties and solve complex production and organizational 
problems and they coped succeanfully with this. The brigade of winner of 
the Orders of the October Revolution and the Red Banner of Labor V. I. 
Yakovenko and also of L. A. Postavnyuk, awarded the Order of the Red Banner 
Of Labor, and of V. D. Kug'mitekiy, awarded the Order of Labor Glory Third 
Degree, worked by the shock-labor method. All of them have their personal 
mark of exellent quality anc serve as an example for other workers. 


Not oniy the labor enthusiasm of all the collectives contributed to accel- 
erated construction of the ship "Kapitan Smirnov," but also the circum- 
stance that the forms and methods of organization of labor are being con- 
stantly improved at the shipyard, new progressive production processes are 
being developed and introduced and technical re-equipping is being accor- 
plished. The plan for the 10th Five-Year Plan at the enterprise provides 
for broad use of the analytical method of determining the forms and dimen- 
gions of parte by detail drawings for cutting on machines of "Kristall" 
type (using a mathematical model and publication of control programs), put- 
ting into operation large sheet processing lines and aiso lines with pro- 
gram control for machinine secticn-rolled steel (which permits non-tempiate 
layout and machining of the section), the use of high-capacity gantry cranes 
and construction of pre-way assem>ly-welding sites (this makes it possible 
to form ship hulle from blocks of significant mass characteristics shaped 
into clean dimensions), significant expansion of the section of machine 
tools with CnPU [Numerical program control) and aleo extensive introauction 
of special equipment--machine tools with electrophysical and electrochen- 
ical machining, aggrecate machine tools and so on. Much of that planned 
has already been done. A system of zero-defect turnover of a product from 
the first presentation has been introduced at the shipyard. The number of 
workers and brigade leaders having the mark of excellent quality who turn 
over products, clearing the OTK (Department of Technical Control], is in- 
creasing constantiy. Days of quality analysis have become traditional. 

All this indicates corstant attention to problems of quality and production 
efficiency on the part of the administration and party, trade-union and 
Komsomol organizations of the shipyard. 


It should be especially emphasized that the communists which comprise the 
nucleus of the labor collectives coordinate and direct the activity of all 
mass Organizations. The party bureaus in such shops as the assemb] y-weld- 
ing, hall-ways, the main machine-assembly, ship-installation and so on work 
business-like, specifically and in a combat manner. The shipyard party 
organization now numbers more than 200 party groups created according to 


vw 








the production atructure. [It ia here, directiy at the job aites, that the 
moet important problema of a production and social nature are resolved and 
the resulting probleme of the collective are kept in the field of vision, 
bringing them to a solution. An important meane of education are the party 
commissions and monitoring of their fulfiliment. A check of the multilat- 
eral capabilities of communiate became their direction toward trade-union 
and Komeomol] work and also for management of other social organizations. 
The majority of the chairmen of the shop committees and more than half of 
the trade-union group organizations are now communists at the shipyards. 


It wae mentioned in the decree of the CPSU Central Committee "On further 
improvement of ideological and political-educational work" that building 

4 developed socialist society and increasing the material and spiritual po- 
tential of the country created creat opportunities for implementing the 
program goals of our party in the field of formation of the communist con- 
sciousness Of the people. These goals include education of workers in the 
epirit of high ideologicai nature and devotion to the socialist motherland 
and to the matter of a communist attitude to labor and social property. 

The educational work at the Black Sea Shipyard is one of the main types for 
communists. The party committee conducts exercises at which the managers 
study the fundamentals of production pedagogy and psychology and the party 
Srganizations of the shops and departments relate with increased attention 
to education of hign epiritual and moral qualities among the collective 
menoe r 


The ideological and political education of the workers cannot be regarded 
separately from personnel problems. in directing the activity of the per- 
sonnel department to appointment, adaptation and training of young workers, 
che adriniatration and party organization devote a great deal of attention 
to these problems and primarily to tutorship. The plant is rich in experi- 
mental shipwrichts who have knowledge of the fundamentals of psychology and 
edacogy and know how to relate to people. One of them is lathe operator 
P. S&S. Pyabokon', who gave many youna machine tool operators a ticket to 
Life. The five Dovgoshey brothers reached occupational maturity under the 
supervision of this personnel worker. Production foreman A. P. Lomakin, 
siip pipe layer N. A. Shved, ship assembler ‘VN. N. Kisel', brigade leader of 
assemblera-finishers I. S. Serbin and many others are teaching young people 
love of labor and skills and are imbuing them with pride for their native 
enterprise and the ships being launched from its ways. Eight hundred or 
more tutors (more than 250 of them are communists) are suc cessfully working 
as chiefs and approximately half of them have been awarded government 
prizes. Among the tutors are Heroes of Socialist Labor P. N. Borisov, 

P. N. Shcherbakov, M. A. Malyy and F. V. Khil'ko, production innovators 

fa, eolinskiy, V. M. Yakovenko, “. F. Vetrov and other knowledgeable 

vile anid they serve as an example for young people with their attitude 

rd labor and social work. Yet another real form of supervisory work 
ver young production workers--collective tutorship, which has already 
proved its advantages -is practiced in some Young Komsomol bricades. To- 
tether it is easier to develop a feeling of collectivism and competition 











and love of labor and it is easier to carry out political and educational 
work. V. N. Chernogub skillfully organizes collective supervision for him- 
self in tae Young Komsomol brigade of the hull-building slip shop: both 
veterans and young people have been entered in the shipyard Book of Honor 
‘or succeas in construction of the ship “Kapitan Smirnov." 


The decree of the CPSU Central Committee "On further improvement of organ- 
ization of the socialist competition" aroused high creative activity of the 
anipyar’ workers. There were many calls and beginnings, support and devel- 
opment of which required new methods in organization and improvement of the 
labor competition. "It is better to work today than yesterday and it is 
better to work tomorrow than today."--thie slogan of the shipyard collect- 
ive war edopted as a program of action. Pulfillment of high pledges by the 
workers <«f4e it necessary to more completely utilize the production re- 
serves. Nany shipwrights validly decided that their main reserve is to 
consolidate . working day. Thus was born the competition "Full load to 
working time.’ another creative search was also born during the last five- 
year plan when an important initiative occurred in the brigade of communist 
labor headed by N. F. Maevritsyn: the carpenters-installers proposed that 
they organize their work on the basis of complex plans directed toward mak- 
ing tne labor process more efficient, elimination of unproductive expendci- 
tures, improvement of production preparation and in the final analysis an 
increase of its efficiency. The value of the initiative included the fact 
that prior to this determination and use of the increase of labor produc- 
tivity reserves in the brigades and among individual workers were periodic 
in nature and there was no engineering support and monitoring on the part 
of the administration over fulfillment of the tasks by each brigade and by 
each worker. This initiative, universally adopted, has now entered a qual- 
itatively new phase, having determined the further development of the so- 
cialist competition. 


For example, the work on labor certification of the participant of the 
competition for fulfilling the tasks of the 10th Five-Year Plan ahead of 
schedule has now become massive. This document not only brings the volume 
of the tasks planned by them for the five-year plan to each brigade and 
worker, it also determines the fraction of their participation in fulfill- 
ing the overall government plan assigned to the shipyard collective. The 
directorate and shipyard trade-union committee have worked out the condi- 
tions for the competition for the rank of “Winner of the Prize of the 10th 
Five-Year Plan” for purposes of wide dissemination of the initiative of the 
leading workers on completinc the five-year tasks ahead of schedule and 
also for development of a rass competition to overfulfill the calculated 
tasks of labor certificates, which was a new stimulating factor in the 
struggle to increase labor productivity and the quality of the produced 
product. 


Summarizing the results of the work done by the shipyard to develop the 
pilot gas-turbine ship “Kapitan Smirnov,” it should be emphasized that it 
made it possible to lay the basis for development of a series of ships very 








much needed by the national economy. Coping successfully with this diffi- 
cult order for the Ministry of the Maritime Fleet of the USS), the 
Nikolayev shipwrights thus again confirmed that they have a right to bear 
the high rank of collective of an enterprise of communist labor. 
{8144/1010-652)1) 
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OCEAN AND RIVER 


wpe 629.14).42 
THE 'FAPTTAN SMIRNOV,’ THE FIRST DOMESTIC LARGE<CAPACITY, RO/RO SHIP 
Leningrad SUDOSTROYENITYE in Ruseian Wo }, 1980 pp 7-9 
\Article by &. ™. Koglovw and D. KF. Itvehenko) 


(Text) <A lerge number of new classes of specialized ships, including those 
with ro/ro, the main feature of which ise horisontel division of the cargo 
epece with an almmet total absence of traneveree bulxheade for easier and 
more convenient movement of cargo aiong the tweendecke, hae appeared in the 
worldwide commercial fleet during the past 20 yeare. 


The firet large domestic ship of thie clase is the gae-turbine ship “Kapi- 
tan Gmirnov” (Figures 1 and 2), Gesiqned to transport genera) packeged car~ 
go, wheeled equipment and international-standard containers (including 
refrigeretor containers) in the holde and on the upper deck. The increased 
speed and lower biock coefficient, the high survivability of the ship, the 
wee Of gae-turbine power plante with heat~-utiligetion cireult ae the main 
engine, automated compilietion of the cargo ieyout and monitoring of cargo 
Operations end « number of other features considerabiy dietingvieh it from 
simiier foreign ships. 


Main Elemente and Chaeracterietice of Ship: 


Length, ® 

greatest 227.4 

between perpendiculare 204.0 
width, ® 0.0 
Depth, * 

to upper deck 21.0 

to main deck 11.3 
Summer dreft, © 9.9 
DeaGweight at draft of 9.9 =, tone 20,075 
Cargo capacity, o? $4,500 
Capecity, registered tons 

groee 14, 350 


net 7,480 





Mai, Biementse ano Characteristice of Ship (Continued) | 


Container capacity (6.1) @), wite 1,231 
Main engine rating, k¥ 6, 780 
Loaded epeed, note a5 
Sailing range, Miles 22,000 
Crew, pereone 9 
Trainees, pereone W 
Passengers, pereone h 


Sarq@o hendling using emall highiy maneuverable lift trucks permite cargo to 
be whloaded in no more than 2-) daye (inetaed of @-15 days for wiversal 
shipe of the eame capacity) and approaches in intensity that for container 
carriere of cellular design. The possibility of loading the upper deck 
with Onehore equipment is aise provided. 


The ship ie designed for clase ™ * L3 A2 of the UGER Registry and meets 
the requirements of international conventions for human safety at sea and 
for prevention of pollution from ships. It is a twin-screw four-deck gas 
turbine ship with stern location of the engine room and superstructure 
above it, with @ bulbous bow, inclined stern ramp, transom stern, deve oped 
boeeee of the screw shafte and minimum freeboard. Transverse watertig it 
bulkheede with doore are installed to increase survivability on the ship 
and side fuel tanke are installed along the entire hold. The double bottom 
space, the fore- and afterpeake and the side trim tanks holt ),900 tone of 
bailaet, intake of which provides the ship with the necessary fit and good 
seecOing qu@lities in a]11 cases. The inside height of the hold and tween- 
decks of ot lese than three meters, the seven-meter passages, the conven- 
lent leyout and aleo the adequate etrength of the decks and the hold ramp 
make it possible to transport cargo of wide nomenclature. Lift truck plat- 
forme are provided in the middle tweendeck. 


The ramp design permite cargo operations to be carried out at distance from 
the @ide to the docx of 0.5 to 1.5 meters, difference in the levele of the 
exit Geck and the dock from -2.2 to *5.5 meters, roliing of the ship up to 
S* and trim up to 2°. If the ramp is resting freely on the dock, the ioad 
foes not exceed 29 kN/n* upon contact of them and if the ramp is operating 
in the automatic mode, the level is maintained at 19 kit/n?. 


The @lil-welded hull of the ship is manufactured from steel 0962 with yield 
point of 294 MPa; steel VSt.3ep2 and VSt.3ep4 with yield point of 235 MPa 
ie weed for the secondary structures. The system of assembly is mixed: 
the bottom and 41) the cargo decks in the region of the cargo hold are 
made according to the longitudinal system and the sides, decks and inner 
bottom in the ends are made by the transverse syster. 


The superetructure is instelled on two pylons vhich form a passage along 
the upper deck in the stern. The crew is housed in single-berth cabins, 
the senior officers are housed in seven block-cabine and the passengers 











and trainees are housed in tworberth cabins. All the iiving quartere are 
serviced with @ year-round aif conditioning syetem and are equipped with 
individvel lavatories. The engine room shaft is separated from the super= 
structure to reduce nolee in the living quartere. There is a gym and piay~ 
ing area On the open deck, 4@ ewimming pool and « room for individual exer- 
ieee for crew recreation. The arrangement of the roome is by the modular 
syeter with uee of panels made from “chernomorit” elabe, the deckhead te 
finiehed in fire-resistant plastic or sheets of aluminum-magnesiue alloy. 


Two main @li-condition reversible GGTA M25 gas-turbine unite with utility 
circuit having maximur rating of 18,390 kW each at 130 rpm on the output 
fiange of the reducer are installed on the ship as the main engines. The 
power plant is automated to sign A2, i.e., remote automated contro] from 
the chart house and remote control from the TePU [Central control] post) are 
provided. Power is transmitted to the two four-blade fixed-pitch screws 
5.7? metere in diameter, manufactured from high-strength bronze. 


The electric power plant consiste of three automated diesel generators with 
rating of 1,000 kW each, two utility turbogeneratore used when under way, 
with rating of 1,990 kW each and an emergency diesel generator with rating 
of 200 kW. The boiler plant includes two utility steam seilers with pro- 
Guctivity of 24 t/hr each, an automated auxiliary boiler with productivity 
of 6 t/hr at pressure of 490 KPA, which provides steam needs at anchor when 
the utility bollers are not operating. 


The baliast system ia made of pipes: ballasting and deballasting are car- 
ried out through @ double bottom ballast distributing channel. The system 
is serviced by two pumpe with delivery of 250 m’yhr each. There is a 
special eyeter consieting of two outboard trim tanks and a pump with de- 
livery of 400 m)/hr to equalize roll during cargo operations. Firefighting 
is accomplished by the following systema: water, liquid, flooding and 
foam- and carbon dioxide extinguishers. A drainage syster serviced by two 
pumps with delivery of 250 mi /nr each and one with delivery of 25 m)/hr is 
provided to remove water. Moreover, remotely controlled rotary discharge 
gates are provided in the upper tweendeck to remove large masses of water 
overboard. 


The life-saving equipment includes two closed boats with capacity of 55 per- 
sone each and three inflatable rafts. 


Mooring Operations are carried out by meane of two automatic electric moor- 
ing winches with tractive force of 123 kN. The anchor device consists of 
two electric capstans, two stem anchors and one reserve Hall's anchor with 
mass of nine tons each; cst chains with gauge of 82 mm are manufactured 
from high-strength steel. Remote retrieval of the anchors from the wheel- 
house is provided. The ship is controlled by « semibaianced rudder, for 
hoisting of which an electrohydraulic rudder machine with automatic rudder 
is installed. The torque on the tiller is 2,450 kim. A reserve rudder 
Grive is provided. There are bow and stern steering gear with total thrust 
of 127 kN. 
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Figure 1 (Concluded). 
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Figure 2. Gas-Turbine “Kapitan Smirnov” 


The ship is equipped with a complex automation system which permits auto- 
mation of navigation, piloting and problem-solving processes during prep- 
aration of cargo operations and control of them. The modern navigatior 
equipment ensures safe sailing for the ship. Cathode protection is pro- 
vided to prevent corrosion of the underwater part of the hull. 
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OCEAN AND RIVER 


UBC 629.123.011.14629.123,073 
SFLECTING THE SHAPE OF THE SHIP LINES AND THE PROPULSION COMPLEX 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 10-14 
[Article by L. A. Sirotnikova, V. K. Turbal and V. N. Shcheredin) 


(Text) The high available power of the first domestic large-capacity ro/ro 
ship and the desire to provide good sailing qualities with high operating 
reliability of the shafting and the screw-rudder complex considerably com- 
plicated the problem of selecting the shape of the hull lines, the geometric 
characteristics of the screws and arrangement of them. The simplest calicu- 
lation shows that if the ship's propulsive coefficient is increased by five 
percent, for example, the consumed power of the main engine to maintain a 
given epeed (25 knots) decreases by approximately 1,840 k¥, which corre- 
sponds to a fuel saving of approximately 130,000 tons/year. Therefore, 
special attention was devoted during selection of the shape of the lines 
and propulsion complex to problems of navigability with regard to the 
poesibility of manufacturing large-diameter screw shafte and to use of 
proven designe of the shafting and aleo to maximum use of the space under 
the decks. 


Solution of the postulated problem based on complex mode) tests in an exper- 
imental basin was begun even during selection of the main dimensions of the 
ship and determination of its architectural-structural type. The following 
versions of the ship were developed and tested during these investigations 
(Table 1): 


--a single-sheft version with fixed- and adjustable-pitch screws and 
also with coaxial counterrotating screws; 


““a two-screw version with split stern and fixed-pitch screws rotating 
both inside anc outside (Figure 1). This version of the ship was the best 
in displacement of the main engines, design of the shafting and use of the 
epace below decks; 


--a@ two-ecrew version with traditional hull lines, strute and devel- 
oped screw bosses. 
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Key (Continued from preceding page) : 

1. Name of elements and 18. Block coefficient 
characteristics 19. Midship coefficient 

2. Single-screw version 20. Priematic coefficient 

}, Tworscrew version 21. Longitudinal position, percent 

4. With eplit stern 22. Length to width ratio 

5. With screw brackets 23. Width to draft ratio 

6. With etandard developed bosses 24. Ship under ballast 

7, With developed bosees of finally 25. Sox/atern draft, m 
accepted shape 26. Displacement, m@ 

8. Container carrier "Buroliner” 27, Wetted surface, m@ 

9. Leaded ship 28. Screw diameter, m 

10. Length, m 29. Coaxial screw diameters 

ll. Along designer's water line 30. Screw rotational frequency, rpm 

12. Between perpendiculars 31. Coaxial screw rotational fre- 

13}. Greatest length, m quency, rpm 

i4. Draft along designer's water 32. Distance of center of screw 
line, m disc from centerline plane, m 

iS. Displacement, m’ 33. Distance of center of screw 

16. Power plart cating, kW disc from main plane, m 

1’. Wetted surface of hull with pro- 34. Bosses diameter on 18.5 


truding parts, m2 transverse section, m 
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Theoretical Drawing of Stern End of Hull of Two-Screw 
Version of Ship With Split Stern 


Figure 1. 


All the versions of the ship had a bulb bow whose dimensions and shape 
were selected on the basis of the experience of designing high-speed ships. 
Both towing and self-propelled tests were conducted during model investi- 
gations. The results of comparative towing tests in the form of curves of 
the residual drag coefficient of a hull with protruding parts are presented 
in Figure 2. It is obvious from the figure that a hull with a split stern 


has the highest towing drag, while a traditional one-screw hull has the 
least drag and the difference in the values for the worst and best versions 
comprises 40 percent. 
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Analyeia of the results of comparative calculations of navigability 
(Fiqure 3) shows that a single-screw version of a ship with coaxial screws 
(26.65 knote) has the highest loaded speed, while he version with eplit 
stern with inside rotation of the screws has the lowest speed (24.0 knots) 
with power plant output of 36,780 kW. The speed loss in this version of 
the ahip ie even more asiqnificant (22.6 knots) with outeide rotation of 


the ecrews. 
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Figure 2. Curves of Variation or Residual Drag Coefficients for 

Different Versions of a Hull With All Protruding Parts 
With a Fully Loaded Ship Under Way: 1-+-<two-screw ver- 
sion of ship with split stern; 2--two-screw version of 
ship with developed bosses of traditional shape; 3-- 
two-screw version of ship with developed bosses of new 
shape; 4--two-screw version of ship with screw struts; 
5--single-ecrew version of ship. 


Sienificant improvement of the propulsive qualities of a ship with coaxial 
screws, subsequently confirmed by systematic tests of ship models of other 
types, is explained by an increase of the screw efficiency by approximately 
l2 percent and more favorable interaction of the coaxial system with the 
hull, which leads to an increase of hull efficiency by approximately eight 
percent. 


However, despite the result, this version was not accepted with recard to 
the absence in shipbuilding practice of proven technical solutions in 
tranemiseion of high power to coaxial screws. It must be noted that the 
given developments along with the data of other tests (2, 3) indicate the 
considerable possibilities of improving the propulsive qualities of ships 
by using counterrotating coaxial screws. 


High navigable qualities were achieved in the single-screw version with 
ordinary fixed- or adjustable-pitch screw (25.6 knots). Nevertheless, it 
wae subsequently decided not to consider the single-screw version with re- 
gard to the absence of reliable design solutions for the screw and shafting 
with power transfer of 36,780 kW to a single shaft. 
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The two-ecrew version of a ship with screw struts is the most widely used 
in the worldwide practice of building ships of this class and, according 
to model test data, it has the highest navigable qualities among the con- 
sidered two-screw versions with screw ehaft diameter of 700 mm. However, 
realization of it encountered a number of technical difficulties related 
to manufacture of long (23 meters) screw shafte and with provision of a 
reliable design of the thrust bearings in the struts. 








Figure 3. Curves of Required Power as a Function of the Speed of 
Different Versions of the Ship: l1--two-screw version of 
ship with split stern; 2--two-screw version of ship with 
developed bosses of traditional shape; 3--two-screw ver- 
sion of ship with developed bosses of new shape; 4--two- 
screw version of ship with screw struts; 5--single-screw 
version of ship with ordinary screw; 6--single-screw ver- 
sion of ehip with coaxial screws 


Key ' 
l. Required power, thous. kW 2. Ship speed, knots 


It became necessary in this regard to look further for a more rational 
solution. The version of a ship hull with developed screw bosses, in 

which the advantages of a split-stern ship were totally retained--the 
possibility of using short screws and the proven design of a deadwood de- 
vide--was the version. A shaft corridor with all the required equipment is 
located in the developed bosses, whose diameter reaches 55 percent of the 
screw diameter. 


As stown by model tests, the required power from the power plant of a ship 
with traditional developed bosses was reduced by approximately 10 percent 
compared to the version with split stern, but was approximately 12 percent 
greater than that of the version with struts. Investigations to improve 
the shape of the bosses were continued in this regard. Bosses of special 
shape was developed as a result of taking into account the characteristics 
of flow formation in the stern end and of the specific operating conditions 
of the screws beyond the hull of the considered ship. 








Calculations {rom model test data of a ship with developed bosses of new 
shape showed that its navigable qualities are similar to those of ships 
with screw etrute, having shaft diameter of 700 mm. A decrease of power 
with given epeed for a ship with developed bosses of new shape comprises 
approximately 10 percent compared to the version having traditional bosses. 


Taking into account the results obtained, the version with developed bos- 
ses of new shape was adopted as the most efficient to carry out further de- 
velopmentsa. Equipping the ship with adjustable-pitch screws, manufacture 
of which in the version with atrute and long screws would be very compli- 
cated and expensive, and which was suggested during the early stages of 
design, also contributed to this. 


All attention was concentrated during development of the contract design in 
selecting the shape and arrangement of the developed bosses and also in de- 
sign of the optimum screws. The main dimensions of the ship were altered 
somewhat by this time according to general design concepts and the thick- 
ness of the bosses was increased in the region of the shaft passages for 
arrangement of the mechanisms servicing the shafting. 


The whole prismatic coefficient was reduced by increasing the midship coef- 
ficient to further reduce towing drag. All the model tests and calcula- 
tions carried out during preliminary design indicated the possibility of 
reducing the screw diameter to 5.7 meters without a loss for ship naviga- 
bility and with provision of an adequate reserve against impermissible 
blade cavitation occurring. This measure permitted not only a reduction in 
the cost of the screws and load transmitted to the shaft but also a reduc- 
tion of the boss dimensions while providing appropriate clearance according 
to vibration concepts between the ecrew blades and the hull planking. 


Pased on analysis of the data from investigating fluctuating pressures in 
the ship hull, which occur during operation of the screws, the boss dimen- 
sions and arrangement of them beyond the hull were selected so that the 
clearance between the blades and plankine comprised not less than 28 per- 
ent of the screw diameter. The discs were brought closer to each other 
for more complete use of the viscous weight energy of the hull and to im- 
prove the interaction of the screws with the hull, so that the distance be- 
tween the screw axes comprised 1.8 of their diameter. As indicated by ob- 
servations during model tests, the indicated displacement of the screws to- 
ward the center-line plane led to the fact that the rudder is in the water 
‘lows separating from the screw even at small angles of placement. This 
indoubtedly contributes to improvement of controllability, especially at 
low speeds and at the beginning of ship motion. 


After the main dimensions and the optimum coefficients of theoretical 
drawing and also the dimensions and arrangement of the screws were selected, 
all further investigations were directed toward working out the shape of 

the bosses, arrangement of the bilge keels and toward obtaining the mater- 
ials for calculation of ship navigability and toward design of the screws 























Figure 4. Theoretical Drawing (a) and External View (b) of Finally 
Adopted Developed Bosses 


Key : 
l. Shaft line 


and determination of the loads transmitted to the shaft. The following 
were carried out to solve the postulated problems: 


--towing tests of a model with different versions of developed 
bosses and bilge keeles (solid, sectional and truncated) with closed and 
open steering gear channels; 


--self-propelled tests of the model with different version: of the 
developed bosses with the ship under way while fully loaded and in ballast; 


--measurement of the velocity field in the screw disc for the finally 
adopted version of the hull with protruding parts. 


When conducting model tests of a two-screw ship with developed bosses, un- 
favorable streamlining of the traditional bosses having cylindrical shape 
with osrrangement of the strut normal to the hull surface was noted. Their 
drag coefficient comprised 0.69°1079, i.e., approximately 25 percent of the 
total drag. Hull efficiency was also reduced appreciably compared to the 
“strut” version (0.85 instead of 0.95). Moreover, the absence of rudders 
behind the screws did not permit a return of at least part of the losses 

to twisting of the flow by the screws by using them. A reduction of the 
losses could be achieved in this case only by preliminary twisting of the 
flow in the direction opposite screw rotation due to the correspondi.g 
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Key (Continuer from preceding page) : 


1. Wame of characteristic 8, Maximum thickness of blade 

2. Four-biede screw cross-section, tm 

}, Seven-biede screw 9. Relative thickness of crose- 

4. Relative blade radius sectional profile 

5, Spacing ratio 10. Deflection point of mid-line 

6. Biade width, of profile, mm 

%. Dietance of entering edge from ll. Relative curvature of midline 
generatrix, ® of profile 


Measuremente of the velocity field in the screw disc indicated significant 
equalization of it when using developed bosses of the new shape. At the 
same time the circumferential nonuniformity of flow in the screw discs is 
etiil eufficientiy high. Thus, for example, « maximum decrease of the 4axi- 
ai velocity compared to the mean velocity during rotation on relative screw 
radii of r «= 0, 7=°.9 comprises 32 percent, while an increase of it com- 
prises approximately 10 percent of the ship speed. 





Figure 6. Curves of Variation of Residual Drag Coefficients of tull 
With All Protruding Parts: i--adopted version of hull with 
developed bosses in ballast from model test data (T, = 5.5 
= and Ty = 7.0 m): 2--adopted version of hull under full 
load *ccording to model test data (T, = TH, = 9.0 m); I-- 
calculation of series of domestic container carriers from 
test materials; 4--container carrier “Buroliner” 


A considerable volwne of developments and model tests was carried out dur- 
"@ @eelection of the screw configuration which provides the maximum achieve- 
abie efficiency, the absence of dangerous bliede cavitation from the view- 
point of erosion breakdown and minimum values of periodic loads on the hull 
an4d ehafting. 


Tt wae initially proposed that variabile-pitch screws be installed on the 

ship to improve ite maneuvering characteristics and that nonreversibie main 
engines be used. The developments carried out during design showed that « 
nip with var.able pitch screw has no appreciable advantages in reversible 














Table 2. Main Characteristics of Investigated Propellers 
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Sorew Giameter of 5.7 m, diese ratio of 0.79 and ratio of hub and ecrew 
Giameterse of 0.2), 


2 
Screw diameter of 5.6 =, disc ratio of 0.0 and ratio of hub and ecrew 
Giametere of ©.2). 


[Key on following pace! 





characteristics for the adopted power piant. The main engine designer in- 
vestigated th: possibility of manufacturing a reversible gas-turbine engine 
with ineignificant losses of economy during forward motion. Since a vari- 
abie~pitch ecrew did not provide the ship with advantages in navigability, 
it wee decided to inetall fined-piteh screws on it. Thies decision created 
the prerequisites for using screwe with increased number of biades on the 
ship, dietinguished by a significant reduction of the periodic load ampli- 
tudes tranemitted from the screwe to the ship hull. 


Strength specialiete carried out calculated analysis of the frequency char- 
acteristics of the hull for the main types of vibrations to select the ra- 
tional number of screw blades which eliminates the appearance of overall 
resonance vibration of the ship. Thies analysis showed that the number of 
screw blades can be aseumed equal to four or seven to eliminate resonance 
vibrations of the hull under full power on the considered ship. The design 
of both ecrews adopted to operate in the accompanying flow behind the ship 
hull wae accomplished on the basis of the vortex theory of the supporting 
surface on a computer (Table 2). 


it must be emphasized that the total blade area of 4 seven=-blade screw with 
equal cavitation reserve is significantly higher than that of a four-biace 
screw. This leade to an increase of ite masse and cost and aleo to 4 reduc- 
tion ef efficiency. The noted circumstances were the main reason to reject 
the use of seven-biade screws on the ship and all further efforte were 4i- 
rected toward working out the configuration of four-biade screws and de- 
Lermination of their hydrodynamic and cavitation characteristics. A mode) 
‘f a fia@ht eerew 200 mm in diameter, which was tested in an experimental 
paein and cavitetion tube, wee manufactured for this purpose. 


The resulte of the teste confirmed the correctness of selecting the geo- 
metric elements of the screws and were used to calculate the ship's naevige- 
j.ity and cavitation intensity of the bledes. It is obvious from Figure 7” 
that the resuite of the calculations and full-scale tests essentialiy 
coincice. 


The pressure fluctuations on the hull planking above the screws were meas- 
urea during expanded sea trials and observations of the screw operation 
oore made through special porte with stroboscopic lighting. Preliminary 
anelysie of the date confirmed that the value of the pressure fluctuations 
™ the hull planking were insignificant. The pressure fluctuation ampli- 
tute of blade frequency comprises approximately 4.9-7.8 KPA, which is some- 
what below the mean statistical deta for ships of this clesse [4, 5]. Ac- 
cording to this, the total hull vibration was also insignificant. 


t should be noted in conclusion that the shape of the ship lines, config¢- 
ration and arrangement of the developed bosses behind the hull, developed 
om the besis of comparative model tests, and also the screw configuration 
provided the ship with high navigable qualities. 
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figure 7. Variation of Coneumed Power (Ne) and Rotational Frequency 
of Gerews (in) of Ship “Kapitan Smirnov": i--variation of n 
while under way under ballast (T, = 5.5 = and T), = 7.0 m), 
calculated from model test data; 2--consumed ,ower under 
full load (Tt), = T = 9.0 =), caleulated from model test 
data; }--coneumed power under ballast (T, = 5.5 @ and 
Te = 7.0 m): + and M--resulte of measurements made during 
sea trials of ship “Kapitan Smirnov” while travelling under 
bailast 


rey: 
1. Thousand kw 3}. Speed, knote 
2. oo 
BIRLTOGRAPHY 


1. “The Gee-Turbine Ship ‘Buroliner,'” SCHIFF UND HAFEN, Yol 7, No 7, 1971. 


Voyevodskeys, Ye. N., “Coaxial Screws for Large-Capacity Transport 
Ships,” SUDOSTROYENTYE, No 9, 1969. 


%, 


). Manen, I. D0. and ™. W. Gosterveld, “Model Teste on Contraroteating 
Screws,” INTERNATIONAL SHIPBUILOING PROGRESS, Vol 15, Mo 172, 1968. 


4. Jonneson, ©. A., “Vibration Excitation Forces From a Cavitating 
Screw. Model and Full-Scale Tests on High-Speed Container Ship,” 
Transactions of llth Symposium on Naval Hydrodynamics, London, 

28 March<-2 April, 1976. 


5. Wishiyeama, &., “Full-Scale Screw Cavitation Observations and Model 
Experiments,” Transactions of the West-Japan Society of Naval Archi- 
tects, Wo 52, 1976. 

(9144/1010-6521) 


COPYRIGHT: Izgdatel'atvo “Sudostroyeniye”, 1980 


6521 
CSO: 68144 











OCEAN AND RIVE® 


UDC 629.123.42.073.252,.001.57 
MODEL AND FULL-~ SCALE TESTS OF SHIP STEERABILITY 
Leningrad SUDOSTROYENTYE in Russian No 3, 1980 pp 14-16 
[Article by A. I. Nemzer and V. WN. Shcheredin) 


(Text) Investigations to ensure ship steerability, carried out at all de- 
sign stages, had the goal of finding high indices of turnability and sta- 
bility of the ship on course and also in the turning circle. 


Acoording to established practice, the characteristics of steerability were 
determined experimentally on self-propelled models. The capability of the 
ship to develop a speed up to 25 knots determined the need to consider a 
number of versione of the project, the steerability of which was investiga- 
ted in several eteps (Table 1). All the versions were tested on models 
under loaded draft and at a speed corresponding to 25 knots. Moreover, the 
finel vereton of the ship was tested under ballast.* The initial trane- 
verse metacentric height, which comprised approximately 0.5 m with draft of 
« real loaded ship, was leo modelled during the tests. 


Tworecrew with split stern and single-screw versions of the ship were used 
as the initial versions at the beginning of the investigations. Tests of 

@ model of a two-screw version with split stern showed that it has unsatis- 
factory maneuverability~-the minimum value of the relative turning circle 
Giameter D/L comprised 5.8 (when designing seagoing transport ships at 

Pe < 0.3, One usually strives for D/L 4 4). Moreover, the value of the 
angie of heel in turn exceeded the specification value of 10° (see Table 1). 


‘* should be noted that it is known from investigations of the controllabil- 
ity Of transport ships with U- and V-shaped frames in the stern end that 
poor maneuverability characterized by a value of D/L = 5.8 is accompanied 

by ieee heel in @ steady turn than that of a ship with a split stern. The 
reason for thie is that the presence of spaces extended in length and lo- 
ated along the side in the stern end imparts resistance to motion and thus 
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The main experimental investigations with models were carred out by 
.. Vv. Rusetekaya. 

















Table 1. Characteristics of Steerability of Different Versione of Ship 


Design 
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For right-turning circle in the numerator and for left-turning circle in 


the deonominator. 


Key: 
1. Wame of characteriatic 
2. Single-ecrew, single-rudder 
version 
Two-secrew versions 
. Two-rudder 
Single-rudder 
With eplit stern 
With standard developed bosses 
With standard developed bosses 
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Geteriorates the ship's maneuverability. 





. 

Ya. I. Voytkunekiy, ®. Ya. Pershite and I. A. Titov, “Spravochnik po 
teorii korablya” [Handbook on the Theory of Combat Vessels), Leningrad, 
Sudgostroyeniye, 197}. 
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At the same time vertical spaces 
Obviously reduce the Z-axis of the point of application of the hydrodynamic 
force in the hull, which leade to an increase of the angle of heel in turn.* 


Initial rudder 

Adapted rudder 

With developed bosses of 
finally adopted shape 
Rudder area, ne 

Minimum relative diameter of 
steady turning circle 
Critical angle of helm, deg 
Maximum roll angle during 
steady turning circle, deg 
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Figure 1. Dependence of Relative Diameter of Steady Turn on Angle of 
Helm (gf): l==<two-screw version with split stern; 2-- 
single-screw version (right turn); J--single-screw version 
(left turn) 


The controllability of a single-screw ship compared to the version with a 
split etern is better (Figure 1), which is explained by the high efficiency 
of the rudder located in the weight and also by the well-developed shape of 
the stern end. However, neither the single-screw version nor that with 
split stern were accepted for further development due to unsatisfactory 
eruieing characteristics. The two-screw version with developed bosses and 
two types of steering gear--one rudder in the center line plane and two 
rudders iocated behind the screwse--was adopted as the basis during subse- 
quent stages of design. 


The results of an experimental investigation carried out on a model with 
two rudders were on the whole satisfactory. However, it was determined 
thet a model with this version of steering gear pitches severely on a 
straight course during periodic turns of the rudder. This phenomenon is 
explained by the combination of the adequately effective rudder and the low 
stability of the ship. Design measures which reduce pitching, for example, 
reduction of the area and changing the configuration of the rudders with 
simultaneous decrease of the deadwood area, were not worked out since tire 
adopted architectural type of the stern did not permit the use of two rud- 
ders. Therefore, 411 subsequent investigations were carried out only with 
4 sincgle-rudder version of a two-screw ship, adopted as the final version 
from data of investigating maneuverability. 





Figure 2. Diagram of Controllability for Two-Screw Versions of Ship 
With Developed Bosses: i1--with two rudders; 2--with single 
rudder approximately 30 m* in area; 3--with single rudder 
43 m@ in area; Geter (R is the turnin« redius) 

















Figure 3}. Dependence of Angle of Heel in Steady Turn on Angle of Helm 
for Two-Screw Version of Ship With Single Rudder: i--for 
rudder approximately 30 m2 in area) 2<-for rudder 43 m* in 
area 


Teste with a rudder approximately 30 m2 in area showed that the controlla- 
bility of the ship was extremely unsatisfactory in this case--it is unstable 
on course and the critical angle of helm exceeds 5°, i.e., when the rudder 
is turned 5° in the direction opposite to the direccior of rotation, the 
ship continues to turn (Figure 2). This is explained by the fact that in- 
stallation of the rudder outside the weight reduced its efficiency. More- 
over, arranging the bosses with large inclination to the center line plane 
reduced the stabilizing effect which they usually have. 


Moreover, a ship with two screws is generally less stable on course than a 
single-screw ship since one of the factors affecting the stability of mo- 
tion is the arrangement of the frame intermediate between those of U- and 
V-shape. It is known that shifting che boundary frame to the stern of the 
ship reduces its stability; comparison of two- and single-screw versions 
confirmed this. Thus, the indicated frame is located closer to the 17th 
theoretical frame on a ship with two screws whereas it is located between 
the 15th and 16th theoretical frames on a single-screw ship. The simplest 
method in the given case which permits improvement of ship stability on 
course and at the same time reduces the angle of heel in turn was an in- 
crease of the rudder acea (see Table 1 and Figures 2 and }). 





Figure 4. Results of Model Tests of Final Version of Ship: 1--D/L for 
ship under ballast (T, = 5.5 m and Tk = 7.0 m); 2--D/L for 
loaded ship (T = 9.0 m); 3-- 6 for loaded ship 
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Final investications to determine the characteristica of ship controllabil- 
ity were carried out on a model made with respect to the final lines draw- 
ing plan, according to which the shape and arrangement of the boxes were 
changed on the new model; the teste were conducted with a rudder of in- 
creased area (Figure 4). It is obvious from the figure that satisfactory 
characteristice of controllability were achieved for the ‘inal version of 
the ship on the baeie of model experiments. 


Table 2. Turning Time of Ship 8° 360°, Minutes 
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Pull-eeall investications were carried out during turnover trials of the 
ship “Kapitan Smirnov” when cruising under ballast (T, = 5.6 tons and 

Tt = 7.5 meters). The diameter of steady turn is determined by means of 
the log and compass whose readings are fixed in time. The value of the di- 
ameter of steady turn based on the obtained data was found by the formula 


i 
D= 59,1 Te 


sere t is the turning time of the ship in the steady turn mode by angie 
Ay and v is the speed in a steady turn. 


Moreover, the \rajectory was recorded by means of an automatic position 
paotter. The cesults of determining the turn diameters by both methods 
were almost identical. Based on the measurements and calculations, the 
lepencence of the relative diameter of steady turn on the angle of helm 
‘Figure 5), which essentially coincided with the corresponding curve of 
moje, tests, was constructed. Some disagreement can be explained by the 
i\*ference in the fit of the model and of a real ship and namely by the ef- 
ect of the greater trim to the stern during full-scale tests, improved sta- 
biiity and deteriorated steerability and by an increase of the average draft 
“h.ch usually leade to improvement of steerability. 


ests vere also carried out to determine the turning time of the ship with- 
t speed during operation of the steering gear (PU)--bow and tern with 

















Figure 5. Main Results of Full-Scale Tests of Ship in Turn: 1--full- 
scale tests; 2--model tests; 3--full-scale tests when cruis: 
ing with a single operating screw (turn in a direction 
opposite to the side); 4--full-scale tests when cruising 
with a single operating screw (turn in the direction of the 
side with the operating screw) 


thrust of 69 KN each, located 174 meters from the midship frame, respective- 
ly (Table 2). 


A number of maneuvers such as “zigzag,” “human rescue,” “on-off” operation 
of the screws and so on was also carried out during full scale tests, which 
permit qualitative evalua.ion of ship controllability. The resulte con- 
firmed the conclusion of the satisfactory controllability of a ship made on 
the besis of model tests. 
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IMPROVING THE DESIGN OF THE SHIP HULL AND REDUCING THE HULL STEEL WEIGHT 
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[Article by G. 0. Taubin, G. V. Boytsov, I. K. Ivanitskiy and Ye. G. 
Yassiyevich]) 


[Text] It became necessary during development of the first domestic large- 
capacity ro/ro ship to review the traditional approaches to hull design and 
at the same time deal with planning a complex of theoretical and experimen- 
tal investigations to provide strength and reliability of the hull struc- 
tures with minimum mass of them. The method of cargo loading and transpor- 
caion on the decks, the high inertial forces arising during motion of the 
ship in swells required implementation of a number of design measures which 
would affect improvement of the operational characteristics and would re- 
luce the metal consumption of the ship. 


With rega.d to the absence of requirements on ships of this type in the 
Rules of the USSR Registry, the rules of foreign classification societies 
were analyzed, which showed that there is no regulation of the dimensions of 
most hull couplings specific to ships with ro/ro. Problems of designating 
the thickness of the planking and the dimensions of the supporting stiffness 
ribs are eliminated with different completeness, but the values of these 
parameters also have a significant spread. 


The TeNII [Central Scientific Research Institute] imeni Academician A. N. 
Krylov and branch laboratories of the Leningrad Shipbuilding Institute and 
the Kaliningrad Technical Institute of the Fishing Industry and Economy par- 
ticipated in solution of the postulated problems; the TaNII imeni Academi- 


cian A. N. Krylov coordinated the work of the branch laboratories. A. G. 
Arkhangorodskiy, L. I. Belen‘kiy, V. S. Garbuz, V. A. Dmitriyev, E. I. 
Ivanyuta, V. N. Kustov, 0. Ye. Litonov, V. I. Polyakov, B. Ya. Rozendent, 


Ye Segal’ and S. S. Khalyuk made an important contribution in carrying 
ut the total complex of investigations. 


roblems which had to be resolved in fulfilling the scientific research work 
sroceeded from the design features of the ship (Figure 1): 

















“=the absence of transverse bulkheads in the cargo space; 


=-=the presence of fixed sloping ramps connected to the main longitud- 
inal members of the hull and which connect the decks; 


-=the presence of notches of great length in the decks near the sides 
to provide travel of loading equipment from level to level; 


--the need to provide minimum and identical height of the deck framing; 
=--the essentially kneeless connection of the deep beams to the frames; 


--the presence of large concentrated forces acting on the plates and 
frame of the deck planking and of the double bottom when loading wheeled 


equipment. 


The absence of transverse bulkheads in the greater part of the ship's 

length led to the fact that the spatial stiffness of the hull was somewhat 
lower than that of ordinary dry-cargo ships of the same displacement, i.e., 
the stress state under the action of operating loads should be analyzed 
with regard to the spatial deformation of the hull. The problem was to 
determine the extent to which the distortions in the shape of the trans- 
verse sections of the hull were significant due to the absence of bulkheads 
and to what degree these distortions were reflected in its stress state and 
also the extent to which the existing traditional schemes of estimating 
strength can be used in design. 


The absence of an adequately reliable theoretical solution of the problem 
on the strese-strain state of a hull of a ship with ro/ro as a thin-walled 
three-dimensional elastic system at the moment of design determine the need 
to carry out experimental investigations. The operating conditions of in- 
clined ramps in the hull (including them in the general bend and loading 
the connection assemblies with the decks) were also of specific interest. 


These investigations were conducted at the LKI [Leningrad Shipbuilding 
Institute] under the supervision of V. s. Garbuz aand at KTIRPKh [Kalinin- 
grad Technical Institute of the Fishing Industry and Economy] under the 
supervision of A. G. Arkhangorodskiy and B. Ya. Rozendent, where a model of 
a plexiglass hull in a scale of 1:30, which repeated the main design fea- 
tures of the full-scale model (Figure 2), and a design-similar model of tin 
in a scale of 1:80, respectively, were manufactured. Both models were 
tested for bending, deflection and torsion and also for bending in the 
horizontal plane. Besides problems of using traditional methods of calcu- 
lating the strength of ships with ro/ro, specific problems were resolved on 
each model: the participation of sloping ramps in the total bending of the 
hull and stress concentration in the angular joints of the ramps and decks 
in the plexiglass model and the effect of possible depressions in the 
planking of the upper deck to the stress state of the hull in the tin model. 











Key (Continue. from preceding page): 


Design features of ship 

Problems caused by design features 

By vibration 

By overall longitudinal strength 

By local strength 

Total vibration of ship 

Local vibration of ship 

Absence of longitudinal and transverse bulkheads in region of cargo 

holds 

9. Stability of deck planking 

10. Check of possible stress deviations in total bend from plane sections 
regulated by hypothesis 

ll. Strength of transverse bulkheads assuming reactive forces of decks 
during horizontal bending 

12. Presence of ramps for cargo transport 

13. Inclusion of longitudinal frame beams in general bending 

14. Strength of side frame receiving force during horizontal bending of 
decks 

15. Large concentrated loads on plates and ribs of frame 

l6. Horizontal bending of decks 

1’. Strength of cargo deck planking 

18. Inclusion in total bend of ramps 

19. Equal height of deck frame 

20. Participation of deck planking with initial deflection in total bend 

21. Strength of longitudinal ribs of cargo decks 

22. Operation of deck and bottom planking interconnected by pillars during 
loading of all or some decks 

23. Notches of large dimensions in decks 

24. Reinforcement of notches at stress concentration points 
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The experimental investigations made it possible to avoid making the hull 
excessively heavy even during the first stages of design and to reach the 
following main conclusions: 


--the deck planking is essentially completely included in the work of 
the hull during general bending of the ship; 


--the longitudinal enclosures are completely included in the work of 
the sloping ramp between the upper and middle decks; 


--the presence of depressions in the planking of the upper deck with 
a deflection pointer equal to the thickness of the planking increases the 
stresses in the stiff connections by approximately 10 percent; 


-~-the maximum normal stresses were insignificant with total twisting 
of the hull. 
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Figure 2. Structural Midehip Frame of Ship 


The large aspane of the deck planking, the various types of irregular struc- 
tures (reinforced beams, pillare and notcher) and the significant variabil- 
ity of the axial forces along the length of the longitudinal beams were the 
reason that the classical methods of solving the problem of stability of the 
deck planking was unacceptable. V. Ye. Segal’ developed a numerical method 
for calculating the stability of planking using a digital computer. Calcu- 
lation of the stability of the upper deck planking showed that the critical 
etreeses for the carlings is equal to the yield point of steel with stiff 
sneut pillars. Moreover, since one of the features of ships of thie class 
ie the low level of compressive stresses in the upper deck when the ship is 
located in a wave trough, the stability of the planking is also provided 
when the pillars are cut and crimped. 





The high output of the main machinery and the absence of experimental data 
in domestic shipbuilding in vibration of large-capecity vessels with ro/ro 
served as the basis to conduct extensive numerical investigations of the 
dependence of the parameters of the total hull vibration on a number of 
factors. Along with numerical investigations, the results of which were 
med in design, it is planned to conduct extensive experimental investiga- 
tions to study the vibration of the ship during operation. These investi- 
yatione will help to refine the existing calculating methods and to work 
out the corresponding recommendations. 














The cargo decks of ships with £0/ro are the most crucial hull members whose 
operation largely determines the possibility of using the ship according to 
designation. One of the main eriteria for normal operation of cargo decks 
ie the values of their vibrational parametere, which in turn depend on the 
presence Or absence of resonances of the main oeciliation frequencies of 
the deck with frequencies of running vibration. 


At the same time the design features of the cargo decks, Getermined by the 
designation (large span, limited number of pillare and significant mase) 

are euch thet the relative etiffness of these membere is low and there is 
the real danger that their main oscillation frequencies may be in the range 
of the frequencies of overall running vibration. In thie case the dynamic 
coefficiente for ship decke may be approximately 10-12, which may lead to 
the appearance of resonance amplitudes on the order of 1.0-1.2 mm with the 
permissible oscillation amplitudes of the hull (0.1 mm with blade frequency). 


Because of this, the designers were faced with two main problems to provide 
permissible levele of local vibration: 


--to investigate the oscillation characteristics of large-span piank- 
ing secured by pillare and to develop the corresponding calculating scheme; 


--to develop a method of determining the main oscillation frequencies 
of large-epen carqo decks. 
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Figure 3. Effect of Variation of Spacing (a) on Thickness of Deck 
Planking (#) From Rules of Different Classification Socie- 


ties: il--American Office of Siipping: 2--Veritas Office; 
}--German Lloyds; 4--Norwegian Veritas; ‘S--Lloyds Register 











The inveetiga.ions carried out under the supervision of V. I, Polyakov made 
it possible t. establish that the main structural member which determines 
stiffness and consequentiy the main osciiiation frequencies of cargo decks 
ie the beam resting on 4 pillar. ltengitudinal couplings provide joint oper 
ation of the planking field and may be aseuned as “hanging” on the beams 
when determining the main frequencies, These propositions made it possibile 
to conetruet a echeme for calculating the main oscillation frequency of the 
cargo deck which takes into account the presence of notches, nonidentical 
connection assemblies of the beame and the side planking and the pliability 
of the plllare. Moreover, @ method of calculating the main oscillation 
frequencies of cargo decks was worked out. The basie of the method ie the 
static-analytical version of the energy method. The characteristic feature 
of the given version ia that the static forces which simulate the effect of 
inertial forces on the system during oecillatione of the system according 
to the considered view rather than the shape of the oscillations are con- 
trolled when determining the oscillation frequency of the system. Exten- 
sive investigations of vibration of decke and other structures during oper- 
ational voyages are planned for more detailed study of this problen. 


From the viewpoint of strength, the weakest link in perception of the load 
tranemitted by wheeled equipment is the attaching stiffness ribs and the 
jeck planking. Determination of the dimensions of the longitudinal stiff- 
ening rib profile and planking thicknesses capable of receiving the load of 
iaft trucke wae preceded by careful study of the characteristics of trans- 
fer of forces by the wheele of lift trucks of different type, analysis of 
poesible overloads when moving along planking with depressions, during 
presking and during hoieting and lowering of cargo. It should be noted 
that the requiremente of foreign classification societies on the dimen- 
sions of the deck stiffening ribs ere based on reception of concentrated 
forces by the ribe. The use of fork lifte with six wheels on the main anxie 
or @ ship required consideration of the finite dimensions of the supporting 
jroup Of wheels and aleo the ratio of thedistance between the axles and the 
span of the longitudinal stiffening rib. 


Te problem of desiqnation of the thickness of the cargo decks, ramps and 
vianking Of the couble bottom in the region of the holds occupied a spe- 
ia) place in the complex of problems on providing reliability and optimur 
metal consumption of the hull structures of the ship “Kapitan Smirnov.” 
The fact is that the mass of cargo decks comprises a significant part of 
ty yat of the empty ship (approximately 40 percent), of which more than haif 
yoes *© pianking in the region of the cargo compartments and correct desig- 
nation of ite thickness largely determines the economic characteristics of 
the ship 


The wheeled equipment used for cargo handling of a ship is capable of trans- 
porting cargo of large mass and significantly loade *he deck couplings. The 
effect of the load is aggravated by the email contect area through which the 
forces are tranemitted to the plates. The specifics of the problem included 
the fact that when determining the deck thickness by methods ¢“opted for 








ships Of traditional classes, their values were exaggerated. Analysis of 
the requirements of foreign claseification societies on the thickness of 
cargo deck planking of ships with ro/ro showed that the values of these 
thicknesses differ significantly from each other and there le no unified 
approach in derivation of the calculating functions (Figure }). 
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Figure 4. Diagram of Upper Deck Planking: 1--pillars; 2--carling in 
center line plane; 3--carling; 4--longitudinal stiffening 
rib; 5S--frame beam in pillar plane; 6--frame beam 
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Investigations of the work of plates due to the effect of large concentra- 
ted loads, carried out under the supervision of L. M. Belen'kiy, made it 
possible to formulate tie main principles for regquiating the strength of 
cargo deck planking of sh ps with horizontal cargo handling. These prin- 
ciples were based on the permiesibility of plastic deformations, in real 
consideratior of residual de‘lections and an estimate of their effect on 
the supporting capacity of the deck plates. Normalization proceeds in this 
case from the condition that the increasing residual deflections during the 
entire operating period do not exceed the norms established by defect regu- 
lations (with regard to the inevitable increase of the dynamic load coeffi- 
cient from wheeled equipment due to the increasing unevenness of the 
planking). 


Theoretical and experimental investigations of the accumulation of residual 
deflections were made with regard to the multiple nature of the effect of 
external loads on the plates. It was established that multiple loading of 
a plate by the same load my result in an increase (accumulation) of resid- 
ual deflections only with a siqnficant operating time of the ship when the 
appearance of significant changes can be anticipated in the residual stress 
field of the plate, occurring during first loading. At the same time the 
value of the residual deflections with accumulat: »m of them should not be 
exceeded during operation and with any number of loads of given intensity. 
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These deflections may occur in @ plate only toward the end of the ship's 
Operating life; therefore, exieting etandards for damage detection may be 
used to limit them, i.e., the requirement can be advanced that it was un- 
necessary during the entire service iife of the ship to repair the deck 
planking due to the residual deflections appearing in them. Thus, by pro- 
viding adequate reliability with regard to concepte of an operational and 
economic nature when selecting planking thickness, the thickness of cargo 
decks was reduced to 16 mm, which permitted a reduction of the masse of the 
ship hull by approximately 900 tons. 


The requirements of maximum convenience in cargo operations led to the need 
to use beame of identical and minimum possible height for deck planking. 
Optimization calculations were made for this purpose and also to reduce the 
mase of the coverings. Since the main supporting couplings of decks are 
the carlinge in the center line plane, reinforced frame beams, intermediate 
carlings and frame beams (Figure 4), the purpose of the calculations was to 
cetermine theposition of the intermediate carlings at which the stress 
state of all couplings was approximately identical and their height with 
the band did not exceed 500 mm for the middle deck and 600 mm for the re- 
maining decks. Due to the refined calculations, the mass of the cargo 
decks was reduced by 60 tons compared to the initially developed designs. 


ue to the absence of transverse bulkheads on the greater part of the ship 
sength, the thrust responses of the side planking acting in the deck plane 
and also the components of the weight and inertial forces during side heel- 
ing cause transverse movements of the decks which lead to alignment deform- 
ations and additional stresses in the side couplings. Reinforcement of the 
side planking was required to reduce horizontal displacements of the decks, 
witch wae carried out by inetalling deep frames in the pillar plane and by 
soing the ventilation channele passing along the side of the walls an sup- 
porting couplings. This permitted an increase of the strength of deck cov- 
erings by linking the reinforced frame beams (one of the main supporting 
couplings), a reduction of metal consumption and an increase of the volume 
of the cargo spaces. 


, the theoretical and experimental scientific research work made it 
possible to create a ship design, economical from the viewpoint of metal 
consumption, which meets operating requirements. 

(8144/1010-6521) 
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{Article by T. I. Bystrova, I. K. Ivanitekiy, V. V. Pusyrenko and Ye. G. 
Yassivyevich) 


(Text) The large masses of hull designs, the complexity of the hull lines 
of the “Kapitan Smirnov" and the numerous attachments of the points of in- 
stalling cargo (containers, vehicles and so on) and of cable guy blocks of 
movable platforms require the implementation of a number of measures to 
provide technological effectiveness of designs, to reduce the construction 
deadlines and to reduce laboriousness. 


Increasing the number of surface sections, assembly and welding of which can 
be done on mechanized lines, occupies an important place in providing the 
technological effectiveness of ship hull construction. To solve this prob- 
lem, the abovewater part of the hull is formed from sections of simplified 
shape and all the decks of the main hull and superstructures have no camber 
and sheer. The implemented measures made it possible to use up to 7/5 per- 
cent flat sections in the volume (Figure 1). 
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Figure 1. Diagram of Division of Ship Hull Into Sections: a--side 
view; b--upper deck 
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Containers, equipment and other cargo are secured on the ship by means of 
apecial container pockets, recesses for cranking cable and chain tighteners 
and backs. The total number of welded parts for securing cargo on a ship 
comprises more than 3,500 units. All these parts have attachments which 
provide normal operation of them. The aliquant dimensions of containers to 
the distances between longitudinal and transverse beams of the main deck 
planking generates a variety of versions of arrangement of container re- 
cesece with respect to the deck planking (longitudinal beams, deck beams 
and carlings) and as a result significant differences in the designs of 
attachmente for recesses requiring strength calculations. 


All possible cases of arrangement with respect to the planking couplings 
were considered when calculating the strength of attachments for three types 
of container recesses--single-, two- and four-seat--to standardize attach- 
mente for container recesses and to simplify the issue of detail plans. A 
limited number of types of attachments for each type of container recesses 
was worked out on the basis of this analysis and the areas of application 

of one or another type of attachments were determined as a function of the 
arrangement of the recess (Figure 2). As a result, the time of issuing the 
working documentation on the hull was significantly reduced and uniformity 
of the types of attachments was achieved. 


The number of types was reduced by separating the deck into zones in which 
the recesses are arranged identically. A specific number of optimum at- 
tachments was worked out for each zone by the number of original versions 
of recess orientation with respect to the planking beams. These zones for 
two-seat recesses are shown in Figure 2, a and typical attachments are 
shown in Figure 2, b. Similar standardization was also carried out for 
other types of container recesses. 





A great deal of attention was devoted in development of attachments for con- 
tainers and securing recesses to reducing their volume, which led to an ad- 
vantage in the metal consumption of structures and especially in the labor- 
iousness of manufacturing them. This was mainly achieved as a result of 
reviewing the policy barred from foreign practice of installing container 
recesses at the points where the reinforcing beams intersect. Taking into 
account the stiffness of the container and the fact that the force of its 
weight is transmitted through four angular fittings and also taking into 
account the design of the recesses and the tolerances on manufacture of 
hull sections, it was assumed possible to install the recess on one rein- 
forcing beam, which reduced the volume of the reinforcements and made them 
more technologically effective and less laborious. 





Since the distance between the container recesses have rigid tolerances and 
the recesses themselves are installed on finish. d structures, the provision 
of accuracy in executing these operations occupies an important position in 
solving the problem of reducing the laboriousness of installing the re- 
cesses and reinforcements for them. For this purpose, the containers are 
arranged so that the recesses under each of them are located within one 
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Figure 2. Diagram of Layout of Zones (a) and Attachments for Two 
Versions of Arrangement of the Container Seat in Corre- 
sponding Zones (b) 


section, while the installation joints are located between containers. It 
becomes possible in this case to install the container recesses directly 
during manufacture of the section. This in turn requires a significant in- 
crease in the skill of manufacturing the hull structures, high precision of 
manufacturing the sections and a sequence of assembly and welding of the 
hull which would provide a reduction of deck irregularities and installa- 
tion of all four container supports in the same horizontal plane. 


A movable platform located between the main and middle decks and consisting 
of ten separate sections is provided for ship transport of automobiles. 
Each section of the platform is raised and lowered on cables by means of 
hydraulic jacks. The cable run for only one section of the platform is 
accomplished by using approximately 15 vertical and horizontal blocks. The 
low height of the deck planking (500 mm), within which the blocks with 
foundations must be located, and the significant dimensions of tl. blocks 
themselves caused significant difficulties in developing the foundations 
under the blocks. 


The given accuracy in assembly of the hoisting device determined the need 
for final installation of the blocks only in platform and deck sections fin- 
ished and placed on the ship. Leading in the cables is usually related to 
moving the blocks, which in turn required either development of the founda- 
tion with supporting surface of corresponding length or total refinishing of 
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Figure }. Layout of Keel Blocks When Placing the Ship in the Dock: 
l--pages; 2--stringers; 3--floors; 4--floore in pillar 
plane; 5=-line of abutment of second bottom, 6--keel blocks 


it. Large supporting surfaces and the low height of the foundation (up to 
120 mm) determined the practically part by part assembly of the foundation 
directly on the ship but in thie case the individual parts could not be 
welded with high quality and from both sides, which is necessary under con- 
ditions of dynamic loading of the structure. In most cases refinishing in- 
cluded development of a new foundation in the second version. Both ver- 
sions led to an unjustified increase of laboriousness and metal expenditures. 


It was decided to reject the foundations for moving the blocks during in- 
stallation, to reduce laboriousness and metal consumption and to increase 
the technological effectiveness, which led however to an increase in the 
height of the block casing attached to the supporting couplings of the 
deck by short stiffening ribs. The following sequence of block installa- 
tion was provided, which provides obvious advantages: 


-=the block ie attached by temporary welds directly to the deck 
planking; 


--a wire is strung between the blocks and the correctness of block in- 
stallation ie checked at minimum load; 


~~final welding of the blocks and the reinforcing ribs is completed. 
The specific features of the hull structure required development of versions 
of placing the ship in the dock. The usual calculating scheme used when 
docking traditional ships was unacceptable for ro/ro ships due to: 


--the high pliancy of the bottom planking in the region of the cargo 
hold: 


--joint work of the bottom and decks combined into a unified system by 
pillars located in the centerline plane; 


~-sharp formations of the ship in the underwater part; 


--the small contact area of the ship with the keel way; 
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Fiqure 4. Schematic Calculating Diagram of Non-Bulkhead Section of 
Null in Placing Ship in Dock: 1l--beama which replace the 
keel block group; 2--beams which replace the cages; j-- 
transverse bulkhead; 4--half-stiffness beams which replace 
the keelblock group; 5--beams which replace the ordinary 
floor group; 6--floors in the pillar plane; 7-<-half-stiff- 
ness beam of hull 
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--the large aft and forward overhangs. 


Placing the ship in drydock on a single keel way and side cages was con- 
sidered (Figure 3). The problem of taking into account the final stiffness 
of the bottom, the joint work of the bottom and deck planking joined by 
pillars and displacement of the size with respect to the keel way was posed 
in calculation. 


Solution of the three-dimensional problem by using the finite element 
method, which permite all features of the ship to be taken into account, 
was the most precise. However, the large volume of input information and 
the complexity of controlling it and processing the results causes serious 
lifficulties with respect to the spatial model. For simplification, the 
problem was divided into three steps: 


--determination of the total pliancy of the decks; 


~~determination of the reactions of the docking device with regard to 
the stiffness of the bottom and decks; 


--checking the strength of the ship hull. 


A calculating scheme in which the ship hull was represented by two beams of 
variable stiffness, restine on elastic supports created by the keel blocks 
and cages, was used to solve the postulated problem. The total stiffness 
of the beams was equal to the stiffness of the ship (Figure 4). Planking 
limited in length by the transverse bulkheads on frames 77 and 171 and in 
length by the inner side was introduced into the calculating scheme in the 
region of the cargo hold. The distance of the shape of the bottom planking 
from rectangular was simulated by introduction of additional rods into the 
scheme. The cages and keelblocks were taken into account by means of 
equivalent beams of corresponding stiffness. 





The decks were introduced into the calculating scheme to estimate the joint 
work of the bottom and deck planking when placing the ship on the keel way. 
For simplification, the decks were replaced in the scheme by individual 
beams whose pliancy is equivalent to that of the pack of decks at points 
where pillars are installed. This substitution is valid due to the sharp 
decrease in the value of the deck efficiency upon transition from the point 
of application of forces (one of the pillars) to the adjacent pillar, since 
the main supporting couplings of the decks are reinforced frame beams in 
the pillar plane in the given case, while the carlings only slightly load 
the adjacent frame beams. 


The overall stiffness of the deck planking is comparable to the bottom 
stiffness and disregarding it in the calculation leads to reduced values of 
the keelblock reactions in the region of the cargo hold. The total pliancy 
of the deck planking was determined on a computer according to a special 
program. 
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Figure 5. Bending-Moment Curves of Ship Hull: — --deflection curve 


of ship sides with regard to bottom pliancy; <--- -- deflec- 
tion curve of ship (traditional scheme); --:- --deflection 
curve of ship sides; -**--- transverse bulkheads 
ve Y: 
l. peflection, mm 2. Numbers of frames 


The bending-moment curves of the ship hull with regard to bottom pliancy, 
found upon realization of the described calculating scheme, are given in 
Figure 5. The deflections calculat d by the traditional scheme of placing 
the ship in the dock when the ship null is considered as a beam of variable 
stiffness lying on an elastic base treated by the keelblocks, are presented 
for comparison. It is obvious from the figure that the deflection curve of 
the ship in tne traditional scheme of placing it in the region of the carao 
hold has ordinates approximately one-half as much than those determined 
with regard to the ship pliancy. 


Analysis of the distribution of the keelblock reactions with regard to bot- 
tom pliancy showed that the ship hull is most heavily loaded in the regions 











of the ends. The reactiona drop sharply in the nonbulkhead section of the 
ship and local peake of reactive forces are noted at points of pillar in- 
atallation., The keelblock reactions in the region of the hold are one-half 
those with regard to bottom pliancy than in the case of their determination 
for the ship ase for beame of variable stiffness. 


Tt ie obvious on the example of calculating placement in the dock, carried 
Out with respect to the "Kapitan Smirnov," that consideration of the struc~- 
tural features of these ships--pliancy of the bottom and deck planking-- 
significantly alters the pattern of dietribution of keelblock reactions. 
The calculation made it possible to reject introduction of the proposed 
reinforcements at points of pillar location and near trans'erse bulkheads. 
(8144/1010-6521) 
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THE STATE BADGE OF QUALITY TO MANUAL STEERING GEAR 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 p 21 


[Article] 


(Text) Manual steering gear of type RRSh and RRShS with steering cable run 
are installed on ships, ship lifeboats and barges. RRSh-1 and RRSh-2 
steering cable gear are non-self-braking; gear of the first modification is 
attached to the vertical support and that of the second is attached to a 
horizontal support. RRShS manual steering gear is self-braking. 





Manual Steering Gear of Type RRSh 











Main Characteristics Of Steering Gear 
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A complex of measures which permite an increase of the service life of the 
products to major overhaul and the mean cycles between repair was carried 
out during preparation of RREh-1, RREh-2 and RREHS steering gear for certi- 
fication for higher category of quality; design changes were introduced to 
simplify maintenance of the gear. 

(8144/1010-65)1) 
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UDC 621 .861629.123,.42 
MECHANIZATION OF CARGO OPERATIONS ABOARD A RO/RO SHIP 
Leningrad SUDOSTROYENIYE in Russian No 3}, 1980 pp 22-23 
[Article by Vv. M. Antonenko (deceased) and Vv. V. Koshelev) 


[Text] The problem of intensification of maritime shipments of general 
cargo is now being solved by reducing the anchoring time of ships for cargo 
perations as 4 result of using new process flow diagrams and aleo due to 
an increase of running speed. 


The use of new process flow diagrams which provide maximum acceleration of 
ship cargo-handling processes and alec the successes achieved in development 
of email highly maneuverable lift trucks made it possible to develop ocean- 
going universal ro/ro ships. Provision of a continuous loading cycle-- 
transport of packaged cargo by means of a lift truck from the warehouse 
directly onto the cargo deck without intermediate “crane” operations and 

the possibility of loading wheeled equipment under its own power--permits 
reduction by @ factor of 4-5, the length of cargo operations compared to 
the vertical method of cargo operations on universal dry-cargo ships equip- 
ped with crane cargo equipment. 


Roll onm-roll off cargo handling permits loading and unloading a dry-cargo 
ship with capacity of 10,000-15,000 tons within not less than 2-3 days. 
Thus, the new method of cargo operations provides intensity of cargo work 
achievable only on container carriers with cellular construction of holds, 
a\\hough compared to the latter, the labor expenditures are significant for 
ontroi of the lift trucks and securing of the cargo. The advantage is the 
miversality of new ships with respect to the type of cargo, since transport 
of any general cargo and wheeled equipment becomes possible in addition to 
international containers. The calculated amount of cargo* delivered by the 





> 

Calculated in the percentage of the total volumes of transported types of 
cargo by reinforced locations, by the specific loaded volumes of this cargo, 
with regard to the maximum use of the cargo capacity of the ship, deck 4reas 
anc aleo the maneuvering and design capabilities of the ship cargo handling 


factiities. 

















Figure i Transport of 4 6.i-Meter Container on the Upper Deck by a 
TH2512 Lift Truck Bauipped With Side Grab 


“Kapitan Smirnov” comprises: 13.9 containers, 36.9 packets, 24.6 items of 
machinery and equipment and 4.6 items of wheeled equipment. The time re 
quired to ioad the indicated nomenclature of cargo by shipboard lift trucks 
comprises approximately 48 hours. 


Highiy productive and maneuverable lift trucks carry out cargo operations 
on @ ship. The set of cargo handling equipment is selected according to 
the nomenclature of the cargo transported by the ship. The following equis 
ment is provided on the pilot ship: eight forklifte of three sizes with 
capacity of 25, 16 and 4 tons, four lift trucks designed for cargo of 2° 
and 13.5 tons, two truck container carriers which transport 12.2-meter con- 
tainers with masse up to 30.5 tons. The cargo-handling equipment is sup- 
piied by the Valmet Company. 


Forklifts are designed to carry out cargo operations with different cargoes, 
including those with 6.l-meter international size containers. The iift 
trucks stack the containers in two levels and can also tow trailers and 
semitrailers. Container work can be carried out both with forks and with 
grabs for the containers (Figure 1). A truck container carrier can also 
stack containers in two levels. 


All the lift trucks are equipped with catalytic converters for diesel ex- 
haust gases. The normal operation of the lift trucks is provided with shi; 
heeiing up to 3°. The lift truck DVS [Internal combustion engine) are 
heated from the ship electrical system for starting during the cold season. 














rigure jj eeting the Siopinge Stern Pam 


A repair etation suppilie “itn the neceseary equipment is provicged on the 
enip tor repairing the lift trucks An inepection hole is equipped in the 
eatern oart Of the maiz eck inepect the rolling saseembliesr ' the iif? 
truck rey rt ty , are secured for the voyege by meane of faet~-gral 


ain tightening device: ntainere, packed equipment anc cargo are trans 
portec by the iift trucks on skids through the stern ram (Figure 2) to the 
main Geck, from which they are then moved along inclined ramps The siope 
. the etern ramp, altered ae a functior f the ship Graft, ang the siope 


f the ramps and 4160 the dimensiones of the door spans, bulkhead doore and 


the width of the passage part f these structures provide passage of ai) 
type f shipboard iift trucks (Figure 3) and also of practically all de 
mesticaiiy produced trucks, trailers, semitrailers, vane and tractors. The 
ram ise inetalied mn the etern Of the ship at an angie of 40° to the cer 
teriine piane mn The rignt Sige anc has 4&4 Paesage wiGct! [ sever meters 
argc perations are carrie i= with the pier height with respect to the 
2eCk On Which the ramp ise inetalled within the range from -2.2 to «5.' 
metere mn the 4ock separatec from the side of the snip ata Aieatance ’ 


Ts 
: 


© MAxXiMuM permissibie angie of inclination of the 








Figure 3. Lift Truck on Ram 


ram is 9°. The machinery which services the ramp automatically maintains 
ite level with respect to the pier during variation of the ship's draft and 
provides loading on the pier from the ramp with cargo of not more than 

19 kN/eé, 

To facilitate the process of container loading, the locations of installing 
them on the decks are indicated by a distinguishing color. Progressive 
metihode of securing the transported containers and wheeled equipment by us- 
ing fast-grab chain tightening devices to reduce the time of loosening the 
cargo on the shi; All the parte for securing the transported cargo are 
stored in especial cabinets near the locations of their use. Easy and safe 
access on the cover of the containers of the first and second levels during 
attachment of them is provided by means of movable platform ladders and 
light portable ladders. Thus, the ship is supplied with powerful highiy 
productive loading equipment which provides high intensity of cargo 
perations. 














Figure 4. Securing of TD2512 Lift Truck for the Voyage 





Figure 5. Attachment of Truck Container Carriers for Voyage 





The experience of operating the pilot gas turbine ship “Kapitan Smirnov" 
confirmed the correctness of the decisions made in the project with respect 
to selecting the loading equipment and the schemes for loading the ship. 
(8144/1010-6521)] 
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UDC (629.123. 42.061697.911) :629.12.011,57 
A VENTILATION SYSTEM FOR CARGO SPACES 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 24-25 
[Article by M. A. Melezhik and A. Ya. Dovgan') 


(Text) The main tasks of the ventilation systems for the cargo spaces of 
ro/ro ships are maintenance of permissible concentrations of noxious gas 
exhausts formed during operation of lift trucks and other wheeled equipment 
in the holds during cargo operations, providing an explosive-safe atmosphere 
in the cargo spaces during transport of wheeled equipment with filled fuel 
tanks and providing the conservation of the transported general cargo. To 
meet these requirements, productivity of the artificial ventilation system 
was designed on the basis of operating conditions, as a function of which 
it should: 


--absorb noxious gas exhausts, the volume of which is determined by 
the amount of wheeled equipment operating simultaneously in the cargo 
space which in turn depends on the cargo handling time, when conducting 
cargo operations; 


--provide not less than six air exchanges per hour according to the 
USSR Rules of Registry when transporting wheeled equipment with fuel-filled 
tanks; 


--maintain a threefold exchange of air per hour according to normative 
documents when transporting general cargo. 


The productivity of the ventilation system for the carco spaces required 
to absorb noxious exhaust gases comprises 1,458,000 m’/hr for ships of the 
“Kapitan Smirnov" class. Delivery of this amount of air requires a well- 
organized air distribution system in the spaces. However, development of 
a complex branched air duct system was impossible since this system would 
significantly hinder the cargo spaces of the ship. 


Based on analysis of the advantages and disadvantages of different methods 


of air distribution in the cargo spaces of ro/ro ships, a combined system 
of ventilation with longitudinal delivery and transverse exhausting of air 
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Figure 2. Axial Explosion-Safe Blower 


during cargo operations and with a transverse delivery-exhaust scheme dur- 
ing transport of cargo (Figure 1) was used. The incoming air in the amount 
of approximately 600,000 m?/hr is delivered to the cargo spaces by 10 cen 
trifugal blowers of mark 400/16 TsSU-44B, installed in special enclosures 
on the upper deck. Exhausting is provided by % axial explosion-safe elec- 
tric blowers of mark 400/6.3 0S0-4.4 with delivery of 40,000 m°’/hr each and 
pressure head of 620 Pa (Figure 2), which are installed on the upper deck. 
Air is taken in and exhausted through mushroom-like caps (Figure 3). Re- 
mote control of the ventilation caps and exhaust ports installed in the 
ventilation channels of the upper tweendecks and also monitoring of the 
blower and fittings operation are provided. 


The air ducts are made in the form of vertical channels weldec to the 

sides in whose upper and lower parts there are openings covered by screens. 
The ratio of the areas of the openings is selected so that approximately 

60 percent of the total amount of air is removed from the lower part ot 

the hold. The holds are ventilated during transport of cargo only by ax- 
ial blowers. In this case the blowers on the right side deliver the air 
and those on the left side remove it. The number of blowers operating 
simultaneously is determined by the necessary degree of air exchange in 

the cargo spaces as a function of the type of cargo transportec. 


Model tests which wholly confirmed the correctness of the adopted design 
sOlutions and which made it possible to establish a number of recommenda- 
tions for manufacture and testing of the system on the ship were carried 
out to check the correctness of selecting the air distribution scheme. 
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Figure 3. Upper Part of Mushroom-Shaped Blower Cap: l1--plate posi- 
tion indicator; 2--plate; j--insulation; 4--hydraulic 
drives; 5--manual drive 


Much attention was devoted during design of the ventilation system for the 
cargo spaces of the “Kapitan Smirnov” to problems of improving its servic- 
ing conditions during operation and also to conditions of habitation. 
Besides developing remote control and monitoring devices for the operation 
of the system, investigations directed toward noise reduction were carried 
out. As a result, a noise-absorbing insulating coating was applied in the 
through part of the mushroom-shaped caps, axial blowers and in the upper 
part of the channels. The possibility cf replacing the electric motor 
together with the rotor is provided to facilitate maintenance of the axial 
blowers during operation. This operation is carried out through a hinged 
cover in the blower housing. 


Tests on the system onboard the “Kapitan Smirnov” confirmed its efficiency, 
ease of monitoring and control of operat:on and the sufficiently low gen- 
eral noise level, which indicates its high operational qualities. 
(8144/1010-6521) 
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OCEAN AND RIVER 


STATE BADGE OF QUALITY FOR RADIO-FREQUENCY COUPLINGS 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 p 25 
[Article] 


{[Text) Radio-frequency couplings are designed for end disconnection and 
connection of radio-frequency cables to equipment installed on ships and 
barges of all classes and designations and also at shore radio centers. 


Depending on their designation, the couplings are divided into connecting-- 
for non-release splicing of the ends of cables, release--for release join- 
ing of the ends of cables, transition--for splicing radio-frequency cables 
of different diameters--and apparatus--for connecting cables to apparatus. 


\ number of design and technological improvements has been introduced into 
the couplings since the first certification, namely: a highly stable con- 
ducting coating was used, joining the ends of cables connected to the 
couplings wae converted from a bayonet connection to splicing by soldering, 
the housings of some couplings are manufactured by a progressive method-- 
casting in a chill mold--and the quality of the galvanic coatings of the 
coupling parts is checked by 4 special measuring device. 


These improvements permitted the expai«i.%n of the working range of the 
couplings to 60 MHz, to increase the service life of the couplings up to 
15 years and to reduce the laboriousness of manufacture by an average of 
3.6 percent. 

{8144/1010-6521) 
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OCEAN AND RIVER 


THE STATE BADGE OF QUALITY FOR A HYDROSTATIC RELEASE DEVICE 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 p 25 


[Article] 


[Text] The hydrostatic release device is used for manual or automatic re- 
lease of the lifeboat lashings; in the case of automatic release, the de- 
vice isa triqgered due to the effect of hydrostatic pressure upon submerg- 
ence by 1.5-3.5 meters. The device is efficient in tropical and arctic 
sea conditions in the temperature range from -30 to +66°C, the permissible 
force on the release link is 6 KN, the permissible angle of inclination of 
the device in any plane is up to 50° as a function of the direction of 
tightening of the lashing and the mass of the device is 4.7 kg. 


The design of the device ensures reliable securing of the lifeboats under 
stormy conditions, manual release of the lashing (including that during 
icing) and inatallation in the operating position after triggering without 
using any tools. Compared to foreign analogs, the device is distinguished 
by closed arrangement of the release members and fewer protruding parts. 
{8144/1010-6521) 
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UDC 629.12,03-843.8 
MARINE GAS TURBINE POWER PLANT 
Leningrad SUDOSTROYENIYE in Russian No 5 1980 pp 26-30 
[Article by A. Ya. Markov) 


(Text) A number of additional requirements are placed on the power plant 
of ro/ro ships, the main ones of which are: 


--the large unit power required to reach high speeds; 


--the possibility of operating on heavy, comparatively inexpensive 
grades of fuel to increase the economic indicators of ship operation; 


--the relatively small height dimensions to provide formation of the 
passage part required in the ship hull for transport traffic during cargo 
operations. 


Gas turbine power plants with heat utilization circuit meet these require- 
ments most fully. 


A gas turbine propulsion plant (GTU), consisting of two main gas turbine 
units (GGTA), each operating on its own fixed pitch screw, was adopted on 
the two-screw ship "Kapitan Smirnov." The total output provides the ship 
with a speed of approximately 25 knots. Each unit consists of an automated 
reversible gas turbine engine (GTD), reducer, heat utilization circuit 
(TUK) and their auxiliary mechanisms and devices. 


The TUK contains automated utility boiler and steam turbine (PT) with con- 
denser. The utility boiler of type KUP3100 is made with thinned pipes. 
Because of this, its overall dimensions were minimum with the required 
steam productivity. The productivity of the boiler is 2,250 kg/hr for 
saturated steam and 24,000 kg/hr for superheated steam. 


The automated PT 0” type PTU-2 and the condenser are serviced by ejectors, 
a reduction-cool) device and condensate pump. In the maximum mode, the 
steam consumption .o the turbine comprises 24,000 kg/hr at pressure of ap- 
proximately 1.5 MPa and temperature of 310°C. 
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nem generated in ite utility boller will be fed to the PT of the second 
mit tO rotete the other serew. 
sth remote control from the TePU, instructions are issued: 

to the ana TUK control systems for remote switching of the 
mecnaniame and Gevicee contained i: the GGTA; 

to the OTD setart faise start, cold idling and stop contro] syeteme; 

to the . automatic apparatus for starting anu stopping (with and 
wit t the stear turbine) 

' ange . ‘ ei hk ; the ATA; 

‘oO procese the reveree anc "Stor screw” programs with siaqnala to 
the automatec control and protectior system (SAUZ),; 

SO @witch from diesel to gas turbine fuel and so on. 
The ntro., atation switch is located on the control console in the TaePt. 
multaneous control of the GTU froe »oth stations is excluded. 
Remote contre t ea ‘A from the TsPU is accomplished by means of the 
moce contro, level and the reverse lever combined with the machine te legraph 


tranepondcer. 


*h@ power pliant is prepare Or operation from the loca] stations, while 
The “Vib 48 eterted from the TaPU. Approximate! aif of the nominal power 
from the Tel an ewit on toe steam turbine during forward running of 
the Pp wit) TA Output an be switched off and stopped remotely 
ar 80 sutomaticalily in the following cases: 

py r the GOTA to the maneuvering mode; 

win everee from forward +t everae;: 

pon conver f the GGTA to the stop-ecrew” mode; 

iy aee the TA itput decreases below the leve) adequate for 
erticient pera f the eteam turbine (* percent of nominal] 
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Figure 1. Propulsion Plant Configuration of Ship "Kapitan Smirnov”: 
l--DI59 gas turbine engine; 2--PTU-2 steam turbine; i-- 
reducer; 4--KUP3100 utility boiler; 5--thrust bearing: 
6--shafting; 7--deadwood device with Simplex packing; 
8--secrew; 9--steam separator; 10--delivery pump; li--cir- 
culating pump; 12--condensate pump; l3--heat box; 14-- 
pipes for delivery of steam to utility boiler for super 
heating: l5--pipes for steam delivery to steam turbine; 
l6--air-intake shaft; 1’--gas exhaust pipe; 18--central 
control console; 19--control console in wheelhouse; 20-- 
control console in TsePU; 21--Shipka centralized monitoring 
system panels; 22--panels of automated remote control sys~- 
tem of Izhora electric power plant; 23--panels of control 
complex for Naroch' general ship systems; 24--GTD control 
station (SAUZ); 25--main distributing frame--GRShch 





The diagram of a marine propulsion plant is shown in Figure i. To in- 
crease economy, the steam from the TUF is delivered to two utility turbo- 
generators and also for the ship's needs. 
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figure 2 (Continued 
V--burner pressurization room; VIi--fvel and o11 analysis laboratory; VII-- 
iLecting tank for fuel and o11 leake; VIII--bilgewater tank; IX*--boiler 


water tank; X--ballast passage; Xi--o1l reserve tank for reductior gear; 
Xlie~ol) a@ditive reserve tank 


rey 
il. Edectrician’s shor 4. GTU oll reserve cank 
Upper deck 5. Second platform 
} Middle deck 6. 


Spare parte machine room 
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Figure 2 (Conciuded). 


Key (Continued from preceding page): 





7. Main deck 12. Machine room 

8. First platform 13. Machine store 

9. Second bottom 14. Frame 187 (looking toward bow) 
LO. Fuel tank overflow 15. Ramp to centerline plane 


ll. Casting box 














The volume of automation ensures control of the power plant by a single 
watch officer in the TePU without a conetan. watch in the MKO [Engine and 
boller room), which is adequate for assignment of automation symbol A2 of 
the USSR Registry in the ship class eymbol. Besides the two GGTA control 
syeteme described above, the following is also provided on the ship: 


“an GAUZ for the GTD and PT of each side; 


--centralized automatic monitoring of the parameters of the power 
plant and DAU by mechanieme servicing the propulsion plant, 


“-remote control of general ship systems; 

--remote-automated control of the electric power plant; 

-=DAU by compressed air compressors; 

--automatic control and regulation of the auxiliary boiler; 

~-automation of the fuel and o11 separators and so on. 
The first operational voyages showed high maneuvering qualities of the 
ship. Very successful solution of the operating capability of the GTD of 
one side and of the steam turbine of the other side should be noted. A 
speed of 18-20 knots wae achieved in this case, which permits variation of 
he ship speed as a function of the transported cargo with a significant 
fuel saving and service life of the GGTA. 
(6144/1010-6521) 
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OCEAN AND RIVER 


UDC (621.431. 74:621.438) :629.123.42 
THE MAIN GAS TURBINE PLANT OF THE “KAPITAN SMIRNOV" 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 30-32 
[Article by V. T. Lisov) 
(Text) The power plant (BU) of the “Kapitan Smirnov" uses two M25 main 
gas turbine units (G6OTA) (Figure 1). Each unit consists of a DI59 gas tur- 
bine engine (GTD), KUP3100 utility boiler (UK), steam turbine (PT) with 
condenser, ejector and reduction-cooling device (ROU), a PO25 reducer com- 
mon to the GTD and PT and auxiliary equipment. The steam generated by the 


utility boiler ise used in the steam turbine, the TGVU1000 utility turbogen- 
erator turbine and for general ship needs. 


Main Characteristics of M25 GGTA (Figure 1) 


At nominal mode 


In maximum mode (with bleeding 
(without bleed- of steam to the 
ing steam to TG and for 
the TG) ship needs) 
Porward running output, kW 18, 390 17,280 
Including, kw 
GTD 14,120 14,120 
steam turbine 4,270 3,160 
Specific fuel consumption (in GGTA) 
not more than, g/ (kW*hr) 238 256 
Rotational frequency of output reduc- 
tion gear flange, rpm 130 128 
Maximum reverse output, kW -- 5,740 


The indicated characteristics of the GGTA are provided under standard oper- 
ating conditions. 











Bleeding of »,000 kg/hr Of superheated steam with pressure up to 1.2 MPa 
and temperatvre of 310°C to the turbogenerator and 2,250 kg/hr of saturated 
eteam with pressure up to 1.2 MPa for ship needa ia provided in the GGTA, 


The GGTA Operates Over the entire range of operating modes from idle to 
nominal power without forbidden zones and aleo permite prolonged operation 
(within the service life) without the TUK (with “dry” boiler) at output up 
to 14,120 kW, 


The GTD ie started automatically from the central console and the possibil- 
ity of manual correction of fuel delivery is provided during starting. 
Starting is accomplished by two electric starters with power supply from 
the ship electrical system through a rectifier. In this case the starters 
provide no more than three sequential starts and two cold idlings or false 
starts with interval of not less than 120 seconds between switching on. 
Subsequent starts are authorized after total natural cooling of the start- 
ers to 60°C. The normal starting time of the engine from the cold state 
to idle is not more than two minuts. Continuous operation in idle up to 
60 minutes is permitted. The time for going to full load of the GGTA from 
the cold state is not more than one hour. The GGTA provides reverse from 
four forward to full reverse and vice versa and also setting of the “stop- 
screw" mode. Peverse is accomplished by changing the direction of turbine 
rotation of the screw by redistributing the gas flow by the reverse mem- 
bers; the steam turbine is automatically cut off from the reduction gear 
while the steam from the boiler is discharged to the condenser through the 
reduction-cooling device. The total rotational frequency of the high- 
pressure compressor is achieved after the beginning of the maneuver within 
not more than 120 seconds when reversing from full forward to full reverse 
or vice versa. 












































Figure i. GTA Of Left Side: 1--GTD; 2--utility steam turbine; 
j--steam boilers; 4--reduction gear; 5--coupling 
The STD is a direct-fiow, two-stage, axial type and consists of series- 
arranged axial turbines--two-stage high- and low-pressure (TVD and TND) and 





& reversible three-stage screw turbine (TV). The unit also contains a cir- 
cular-tubular “bustion chamber (the housing of which containae 10 heat 
tubes with norr.es) and two series-inetalled axial compressors--a seven~ 
atage low=- and nine-stage high-pressure (KND and KVD). 


he High-pressure turbine sete the FVD in motion and the low-pressure tur- 
bine rotates the KND. The torque from the TV is tranamitted through flex- 
ible couplings and the shaft to the reduction gear. The housings of the 
compressors, combustion chamber and turbines are connected in series to 
each other by vertical flanges into a eingle block. The input internal and 
external capa are located at the input to the KND, the gas bleeder ia lo- 
ated behind the screw turbine and the GTD is secured by six supporte to 
the frame. The hot part of the housing is covered by a heat-insulating 


covering. 

The reducer is three-stage and has two branches to which the GRD and PT are 
connected (see Figure 2). The branch of the gas turbine engine is split in 
the first stage of the reduction gear and is divided into four flows in 

the second stage. The branch of the steam turbine is split in the second 


stage. The GTD is connected to the reduction gear through flexible coup- 

lings and the shaft The steam turbine is connected to the reduction gear 
by a friction-cam coupling, which ia switched off automatically if the PT 

is taken out of action. 


The torque from the GTD and PT is tranemitted through two branches through 
Six Grive gears to a single driven wheel connected to the shaft by a flex- 
ibie coupling which protects the reduction gear against axial oscillations 
of the screw shaft. All the gears and wheels rotate on sliding bearings. 
The reduction gear housing is welded-cast, ribbed and made of sheet steel 
and the bearing supporte are cast. The detachable housing consists of up- 
per and lower halves and has upper side, bow and stern covers. 


The OTU has 4 number of systems which serve to ensure normal functioning of 
it witnout trouble-free operation. 


The utility boiler is located above the gas bleed of the GTD and is con- 
nected to it by means of a compensator. The steam productivity of the 
boiler is 26 tons of steam per hour at pressure of 1.2 MPa. The boiler is 
& water-tube type with multiple forced circulation and is rectangular in 


‘ross-section. It consists of the following main assemblies: an econo- 
izer, evaporating surface a steam superheater between which are located 
support beams for attaching the tubular packets. The coils of the boiler 
tubular packets are made of thinned pipes. The thins are formed by a hel- 
ically wound tape welded to the pipe. The presence of a double skin en- 
sures the necessary tichtness of the boiler and permits reduction of the 
insulating thickness. The gas-air ejector located behind the boiler sucks 


in cooling air sequentially under the heat-insulating skin of the GTD, the 
gas bleed skin and in the boiler space between the skin. Four horizontal 
supports and footings are provided to secure the boiler. A water-washing 
Jevice is provided for periodic washing of the heating surfaces of the 


boller. 











Figure 2. Kinematic Diagram of Reduction Gear: 1, 15 and 1/--drive 
boxes; 2 and 9--driven gears; 3--friction-cam coupling; 
4--steam utility turbine of screw; 5, 8 and l1l--<drive 
gears; 6--torsion shaft; 7--gas turbine of screw; 10--in- 
termediate gear; 12--driven gear wheels; 13--main thrust 
bearing; 14--flexible coupling; l16--shaft-rotating device; 
a and d--to tachometer sensor; b and e--to synchronizer 
sensor; c--to reversograph sensor; f--to centrifugal oil- 
unit sensor; g--to hanging o1i1 unit 


The boiler also includes a horizontal steam separator with fittings, which 
simultaneously serves as the TUK water tank. 


The condensation type steam turbine has a welded-cast body in which the 
rotor bearings are located. There is a flange on the top cover to install 
the fast-closing steam inlet valve (BZK) and a flange for attachment of 

the ROU is welded to the exhaust connecting pipe. The turbine exhaust pipe 
is connected to the condenser by means of a compensator. 


The steam turbine rotor is a double-beat with packing discs and consists of 
4 single rotor with two velocity stages and seven pressure stages. The 
thrust bearing is two-sided with self-adjusting thrust segments filled with 
a babbit and the thrust flange is made as a single hole with the rotor 
shaft. The support bearings have steel babbit-filled bushings. 


"he surface type, two-stroke condensor is the frame on which the steam tur- 
bine and auxiliary equipment are located. 





The thermal layout and operating principle of the GGTA, Atmospheric air is 
compressed by a two-stage compressor and combustion of the fuel occurs at 
constant presaure in the GTD combustion chamber. The formed gas is expanded 
sequentially in the TVD, TND and TV and the power from the TV is tranamitted 
to the screw through the reduction gear. After the GTD, gas enters the 
utility boller at temperature of 390°C (gas flow rate of 91.8 kg/s) in which 
the gas temperature ia reduced to 179°C due to heat transfer. The feed 
water with temperature of 40°C is directed from the hot well by means of a 
feed pump to the separator of the steam boiler. The multiple forced circu- 
lation pump delivers water sequentially to the economizer and to the evapor- 
ation part of the boiler. The steam-water mixture then enters the steam 
separator from which the wet steam is directed to the steam heater cnd 
through the main cutoff valve (GSK) to the BZK of the steam turbine. The 
GSK is opened automatically at vapor pressure of 390 kPa. Steam is deliver- 
ed through it to the main ejector. When a vacuum of 49-59 kPa is reached 

in the condensor, the BZK opens, occupying the no-load position, and to ro- 
tational frequency of the steam turbine begins to increase. When synchron- 
Ous rotational frequency is reached, the PT is automatically connected to 
the reduction gear. 


The surplus steam is removed at this time through the ROU to the exhaust 
pipe of the PT to the condensor. After the PT warms up in the no-load mode 
for 12-15 minutes, the BZK opens up completely and the PT gains the estab- 
lished load. There is continuous scavenging of the steam pipeline through 
the automatic scavenging valves until the BZK opens up completely. 


The TUK is put into operation when feedwater is delivered to the boiler 
and in any opearting mode of the GTD (hot starting) and with inoperative 
GTD (cold starting). 


The main ejector creates a vacuum in the condensor at vapor pressure of 

390 kPa and above. The PT is switched on when the vapor pressure is not 
below the indicated pressure. This vapor pressure can be achieved at GTD 
Operating modes from 20 to 50 percent of nominal power as a function of the 
outside air temperature. Taking into account that economy of the unit has 
no significance during maneuvering in port and that the PT is switched off 
at reverse rotational frequency, the “port” and "sea" modes are distinguish- 
ed. The TUK of the power plant is switched off during operation in the 
“port” mode and it is switched on in the "sea" mode. 


Diesel fuel of marks DS or DIL according to GOST 4749-73 and also fuel ac- 
cording to GOST 305-73"L" is used in the GTD for starting, stopping and 
during reverses. Gas-turbine fuel with introduction of special anticorro- 
sion additives can be used for prolonged operation at operational modes. 


Oil according to GOST 10289-62 is used in lubrication of the GTD and tur- 
bine oil of mark Tp-46 (according to GOST 9972-74) is used for the reduction 
gear and the steam turbine. The average hourly oil consumption for the GTD 
does not exceed 2 kg/hr and that for the reduction gear and the steam tur- 
bine does not exceed 1 ka/hr. 








Mass (kq) and Overall Dimensions of GGTA 


Mase of the unit in the operating sate, ka 149,000 + 2,000 
Including: 
GTD with frame, gas bleeder, housings, spring, 


O1l tank and electrical equipment 19,000 
reduction gear with coupling §5,000 
utility boiler with DAU fittings, separate. and 
TUK electrical equipment 45,000 
steam turbine part of power plant with coupling 
and apring 22,700 
Maximum width, mn 5,155 
Height with boller (without exhaust device), mm 10,875 
Height with exhaust device, mm 12,525 
fotal length from inlet device of GTD to exhaust flange 
of reduction gear, mf 12,245 


(he operating life of the wnit has been established at 100,000 hours and 


that of the main GTD assemblies until major overhaul under plant conditions 
comprises 25,000 hours when the GTD is operating at 85 percent of service 
life in nominal mode. One major overhaul of the reduction gear is provided 


luring its service life, after running-in of 50,000 hours. The service 
(fe of the GGTA ie 25 years, that of the GTD is 12.5 years, dismantling of 


the G1 ind inspection of individual] assemblies of the unit is made once 
every four years from the time the ship is turned over for operation. 


he GGTA has a high degree of repairability. Thus, any suspended part of 

the GTD (the drive box, fuel and oil pump and so on) can be replaced under 
nerating conditions within 2-3 hours. The possibility of total replace- 
meant of the GTD by a reserve available on the ship is provided. 


ne first results of ship operation confirm the main characteristics 
established in the GGTA and the prospects for using them on ships of the 


"aritime fleet. 
'8144/1010-652)1 ) 
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OCEAN AND RIVER 


UDC 629.123.4252 
AUTOMATED MACHINERY CONTROL SYSTEM ON THE GAS-TURBINE SHIP 'KAPITAN SMIRNOV' 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 33-36 
[Article by V. A. Andrezen, V. V. Voytetskiy and Yu. I. Kolkunov) 


(Text) One of the main trends in development of ships of the maritime 
transport fleet is introduction of automation and centralization of the 
machinery (TS) constrol processes on them. The main criterion for evaluat- 
ing the degree of automation became in this case the level of organization 
of TS maintenance. The "Tropik" TS control systems installed on the gas 
turbine ship provides operation of the EU [Electrical apparatus] without a 
constant watch in the MKO, which is characterized by the automation symbol 
A2 of the USSR Registry in the symbol of the ship class. 


Wide standardization of many assemblies was carried out in developing the 
means of automation by using the structural set and the functional blocks 
of the well-known "Zaliv” complex and standard developments of panels. 


The "Tropik" complex includes the following automated remote control sys- 
tems: the "“Raskat" for the gas turbine plant (DAU GTU), the "Izhora-6" for 
the electric power plant (DAU EEU) and the "Naroch'-6" for the ship systems 
(DAU SS). 


Moreover, an automated centralized monitoring system (TsAK) of type "“Shipka 
U-7" .s provided. 


The "“Tropik" complex is designed to operate for 20 years with mean cycles 
between repair of four years. This is provided by the use of components of 
increased reliability and by reducing their load coefficients. Redundancy 
of the most important control channels and monitoring of malfunctions are 
used to achieve high reliability of the systems and the "standby" mode is 
used as the main one during operation of the components. 


The hierarchical structure of the GTU and SS control systems is three-stage 
an’ that for the DAU EEU is two-stage (Figure 1). Minimum overall dimen- 
sions, mass and length of the communications lines are provided with this 
construction of the systems; the logic part of the system is located under 
the most favorable microclimate conditions in the TsPU. 
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Figure 1. Block Diagrams of "Tropik" Control Systems: 1 and 2--GTU 
control console from the wheelhouse and the TsPU, respec- 
tively; 3--actuating mechanisms; 4--device of intermediate 
relays; 5--gas turbine unit; 6--heat utilization circuit; 
7--auxiliary mechanisms; 8--generalized signalling blocks; 
9--rundown recording device; 10--information display de- 
vices; ll--intermediate relay devices; 12--disconnect de- 
vices; 13--auxiliary mechanisms; 14--sensors and signalling 
devices; 15--SS control console from wheelhouse; 16-<-SS con- 
trol and signalling panel at the dispatcher's station; 17-- 
SS control and signalling panel in the TsPU; 18--pneumatic 
power supply block; 19--pneumatic-electric converter blocks; 
20--machinery control device; 2l--intermediate relay device; 
22--armature position signalling devices; 23--pumps; 24-- 
armature; 25--parameter signalling devices; 26--signal 
boards on GTU control console from wheelhouse; 27--EEU con- 
trol panels from TsPU; 28--automatic devices; 29--automa- 
tons on GRShch; 30--diesel and turbogenerators; I, II and 
IlI--degrees of hierarchy 


Power is delivered to the systems from the AC ship supply system voltage of 
127 and 220 V (50 Hz) and from rotary converters (220 V, 400 Hz) and also 
from a DC power system with voltage of 26 V from rectifiers and 24 V from 
a storage battery (to signal about failure of the power supply). When the 
main power supply sources fail, the reserve sources switch on automatical- 
ly. When there is total power outage on the ship and when the emergency 
diesel generator is started, the control systems receive power from it 
(from the load busses not switched off) and automatically (or remotely) 
carry out programmed starting of the auxiliary machinery. Penumatic power 
with pressure of 0.6 MPa is delivered for the “Raskat” and "Haroch'-6" 
systems. 


One of the methods of increasing the operating efficiency of the systems is 
ro use the principle of monitoring their malfunction. Automatic (for 
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troi from the wheelhouse rigure } is accompiiahed by meane of 


membera=--the toggle switeh for program selection and the engine tele 
raph .ever which controis reveree and fuel delivery. During reveree, the 
una i signa, ts hange fuel delivery ie tranamitted after the engine 
te.egraph lever ia get to a new poseitior Power ia automatically dropped 
: ' ‘ne #£0ne where reverse ia authorized and entry of the GGTA to the 
jiven mode aceording ' the corresponding program ia provided after the 
reverse cevices are switched The static characterietice of the system are 
jivern in Figure 4 ‘he reetriction of the working sone which protects the 
power p.rant against overioad with an increase of outaide air temperature 
anc @.i80 the permissible tone for regulation of turbocompressor output in 
She “stop-screw’ mode are shown in it. Protection (except temperature and 
erspeeding” of the ¥ anc emergency stopping of the unite are ala: 
: mp iilened if necessary from the console in the wheelhouse. Siqnaiiinae 
pe apout the etate of the GOTA of both sides are located on the panel of 
the re e anc the indicatore f the screw tachometers, the indicatore of 
wre pA Tect iO f rotation for the atop-ecrew mode and the netrumente 
snow the posi tior f the actuating mechanieme are ale located there. 
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® eruinen 4°0@ started ana warmed uj From the TaePU and OnNtro., isa then 
traneaterred ¢t the whee. house int the stop-acrew mode, ihe pOseibility 


f converting the GTD to gas-turbine fuel isa provided from the console in 


the Tal onversion to new fuel ie accomplished when the power ia set 
above © percent of nominal in the “sea” mode. In thie case the fuel heat 
ing temperature should be within the range of 25-45°C, Conversion to die- 


1 fue@,. 18 accomplished automatically when the GOTA power ia reduced. 
© va.vese and pumps of the fuel system are controlled through the inter 
mediate r@iay device, A nviber of eiqnaie are fed to the generalized eica 
nasasing baocks (maifunction of the DAU, loss of power supply, emergency of 
the GTD and #0 On) to provide operation of the GTU without a watch. Part 
f the eignaie is aleo fed to the reversograph for recording. 


Anaiyais of the characteristics of gas turbine ships of the "“Buroliner” 
1.468 shows that the singie-value dependence between the position of the 
nes severa in the wheelhouse and the rotational frequency of the screws 
luring fined fuel delivery ie disrupted during prolonged operating modes 
18 i8 determined by the dependence of the GGTA output on the outside air 

temperature, ciogging and salt build-up of the compressor, switching the 

neat utilization circuit on and off, the condition of the fuel and the 


lepen ience ' the drag on the ship's draft and other factors Aili these 
eftect ieac to the need to regulate fuel delivery to maintain 4 civen m 
of fF the ahi *% a function of operating conditions. 

’ sing trer ror mproving the DAU GTV system includes provision of 
aut tic Maintenance of the screw rotational frequency by means f a regu 
Lat wever, ®18 requiator should correspond to 4 number . epecif£i 
requirements 't @houicd provide steady operating mode of the TA turbo- 

mpreessor in swells and high speed when performing maneuvere 7ne inves: 


ti. gations showed that & screw rotational frequency regulator which gener 
cen @ Gignel wit time deiay and with restriction on the value © the ef- 
rect and connected as 4 correcter of the main signal tranemitted from the 


ee.nouse to *he actuating mechaniem, most fully meets these requirement: 
er the func ning * the remaininga evetems f the 7TODiRF 
7 
4 ’ ‘ mes ; far the ty rat svetem ia the @le tri tCrwe f Diant , 
- 4 ‘ jeneratore wit if ferent Primary motores fv Lene hk 
sere 5* ° 4 a : *h\ree ‘i eae) eneratore ws Wi te? the presence 
werfui yvsere f electri power on the ehip euch a6 the eteering cear, 


“ing Gevices which permit these sere to be onnecte nu atter 








Figure 6. DAU FEY Malfunction Monitoring Section of “Izhora-6" Syster 


The electrician’s interference Guring operation of the electric power sys 
tem is required only when it is put into operation for the initial operat 
ing mode (switching the first generator to the GRShch busses and selecting 
the reserve 0G and also when starting the nonautomated turbogenerator). 

i the 0G are supplied with+an automatic starting and control system and 
are vupecd as reserve systems. The UTG and DG are equipped with regulators 
which permit automatic power distribution during parallel operation of 
ther The “ighore-6" system provides starting of the reserve DG when 9 
percent of the nominal load in the operating generator is reached, auto 
matic synchronization, ioad reception and distribution, protection of the 
yenerators against overioac, protection of one of the phases against 








igure ’. “Naroch'=-6" Control Console Ship Systems From Wheelhous: 


pening duri wer suppiy from shore and other functior inherent t 
systems of th zhora’ type.* 
The contro, and signalling panel of the "Izhora-6" system is iocatec in the 


TePU and consists of the UTG and DG control sections and the sevetem mai- 


Function monitoring section (Figure € 


The “Naroch’ <t ontrol system provides control of eight shipboared s 
tems trim, lighting, fvel reception and pumping, heavy fuei heating it 
the tar raireftighting water, heeling, sprinkiing and hycrauiics The 

ntroi, iogi a! nformation parts of the syetem are electrica) wit 
regara to the frct that an armature with hydrau! and pneumati< rive 
anc pneumati iqgnailing devices f the final positions is used in the 

ated systems, the “"Naroch'” system includes pneumoeiectric converte: 
bi AS which transmit signais about opening anc lor ; of the armature 
rhe pneumat Awe? block ir ied in the «4 term for sup 
: wer tc thre pNne uM oe i onverte " 
> 
EN : , 4 : ,°% ry 

















Figure 8 nts ¥ ignalling Pane f “Naroch*’ -6' nis ysteme 
at the patcher’s Statior 
® pully ar sive are nts le from the nis ter : ‘ nm the 
whee jae ‘ 3 wa | ’ *® atate . the i ' ar 
; | ava’? er a s om ‘ rom the whee)? ine leterr ' 
the es metacent eignt by heelir : rt eparture on 4 voyade a 








for normai operation of the Lift trucks (carryin ntainers the nee, 


system and €160 signalling On the operation of the pump, the positior : 
the vaivea, the water ievel j the heeling tanks heeliing greater thai 

ana 5” and #6 On are controlled from thie onaeole, Moreover, #ianaiiing 

m fiiiing the bilgewater wei) ror the irainage system with decoding I 
the number of the well and aiso of a ioss of electric power by the "Nar 
6” system, @ pressure drop in the hydraulic system and a fire in the er! 
room is also transmitted ¢t this console. A mtrol panel (Figure &) f% 
which the firefighting water and sprinkling systems are controlled and 

aiso automatic action on the heeling jetem (for straightening the shij 


‘ring .0acing) anc signalling On fiiiing the wells of the drainage syste 
are mtrolied, is installed at the dispatcher's station (DP) tc tr 


the hoid and other ship systems during anchorage in port 
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(Figure 9). RKemote control of the pumps and armature of the systems is 
accomplished in this case. A light signal informs the operator on the 
operation of the pumps, the position of the valves, when the working medium 
reaches upper levels in the tank (with time delay) and the bilgewater 

wells, on excess of given temperatures of the gas turbine fuel in the tanks, 
pressure drop in the hydraulic system and so on. If the monitored wells in 
the drainage system become filled, if there is an overload of the firefight- 
ing pumps and a loss of power supply, a signal is transmitted through the 
centralized automated monitoring system to the generalized signalling 




















bl &. 
Number of Parameters Monitored by the "Shipka" System 
none Tt JWwnxe ¥4* | tnx ¥-7" 
—_ —s t2) (3) 
Curnasnagaiuna (4) 175 259 
poggeecs newnaiene Fe 66 156 
Perucipauna seidera ( 36 a 
Key 
l. Name of monitoring operation 4. Signalling 
"Shipka U-6" 5. Digital measurement 
"Shipka U-7" 6. Recording of rundown 


entralized automated monitoring (TsAK) of machinery and also control of a 
mber of auxiliary mechanisms is accomplished by the "Shipka U-7" system. 
Ite main distinction from the other systems of the "Shipka" class includes 
the fact that it monitors a considerably greater number of parameters. 
smparative data on the "Shipka” systems of two modifications are presented 
the table. The “Shipka U=-6" is designed to monitor the machinery of 
the single-shaft diesel ship “Boris Butoma.” The apparatus of the "Shipke 
-7?" system is shown in Figure 10. 
The design version of the apparatus of the "Tropik” systems meets aesthetic 
requirements on formulation of the interior of the control stations and 
takes into account the recommendations of ergonomics with respect to th 
arrangement of the control members and information display and also the 


rms of the USSR Registry in the part of the mechanical and climatic ef- 
ects. The DAU GTU and SS consoles he wheelhouse are made the same as 
e ship navigation consoles and r - e the lighting. The DAU consol« in 
the TsPU is sectional and provides c. 1 of the GTU by a single operator. 
tions of the "Shipka U-7" TsAF system are joined to the angular sections 
f this console. The control anc signalling panels of the “Izhora-6", 
Naroch'-6" and "Shipka U-7" systems in the TsPU and also the panel of the 
aroch'-6" system at the dispatcher ': tation are made sectional from 
tandard rach Tne paneis of the mimic flow sheets and the monitoring 


evices are located on the upper part of the panels and the control and 





system malfunctioning monitoring members are located on the lower part. 

The logic part of the systems consists of functional blocks located in 

the consoles, panels and peripheral devices. The latter are made water 
tight and have a standardized design distinguished only by the number of 
rows Of installed blocks. Aluminum-magnesium alloys are mainly used as the 
material for the system structures. 
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Figure 10. Apparatus hipka System 


Tne experience of tu:ning over for operation previously installed automa- 
tion systems on ships of the "Zoya Kosmodem'yanskaya’ and “Boris Butoma” 
class was refined during design of the "Tropik” systems. The experience 
adjustment and turnover of the systems on the manufacturing plants' benche 


showed that they correspond completely to the requirements placed on ther 


The automatic control systems were finally adjusted and ensured operat 

>f the GTU with servicing by a single watch person in the TsPU and the a 
sence of a constant watch ir e MO for 16 hours while under wa‘ the 

was controlled in this case from the wheel) e) and without a watch in the 
rsPU and in the engine room during anchorage during berthing and sea tria) 


of the ship “Kapitan Smirnov 
86144/1010-6521) 
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OCEAN AND RIVER 


UDC 621, 311:629.123,42 
THE ELECTRIC POWER SYSTEM OF THE SHIP 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 37-38 
[Article by I. Sh. Muravkin) 


(Text) A typical example of modern trends in development of ship electric 
power systems (an increase of output of the electric power plants, improve- 
ment of the electrical equipment and ocrease of the level of automation) 
is the ro/ro ship “Kapitan Smirnov." Its EES [Electric power system) con- 
sists of three diesel generators and two turbogenerators operating on steam 
from a utility boiler. The DG1=-DG3 diesel generators are made up of syn- 
‘twonous generators of type MSK 1250-750 with rating of 1,000 kW each 

(400 V, 50 Hz, 750 rpm and nominal power coefficient of 0.8). The gener- 
ators permit Operation with elevation of ambient temperature to +50°C and 
outside water to +28°C with reduced power by 5 and 10 percent with closed 
and open ventilation cycle, respectively. 


“urrent-limiting reactors (overall dimensions of 1,700 X 1,020 X 800 mm) 
with inductive impedance of x;,, = 14.4 mohms are installed to limit the 
visating short-circuiting current; the value of nominal current is 1,800 A, 
the calculated resistance is assumed equal to 90 percent of that established 
with regard to the tolerance for manufacture of xy = 13 mohms and the ef- 
fective resistance is assumed equal to 10 percent of the inductive impedance 
n the heated state. The voltage automatically maintained above the nominal 
by the value of the pressure drop in the reactor can reach 420 V and oper- 
ation of the generators is permitted only if the nominal current is re- 
tuced to 1,720 A at cos@ = 0.8. Thus, the power which the system can re- 
ceive from each generator is 950 kW. Capacitors are used to increase the 
power coefficient of the EES. An emergency diesel generator supplied with 
a generator of type MSS 102-4 with rating of 200 kW is provided; the initial 
excitation achieved without an outside power supply wource is accomplished 
reliably at rotational speed of 0.9 of nominal. 


The GRShch and the apparatus installed on it provides the following main 
modes together with the automated EES remote control panel and the "“Izhora- 
6" automatic system: prolonged single operation of any generator to the 

nh bus: es and separate operation of each generator to its cwn bus 
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Single-Line Schematic Diagram of Electric Power Plant Consisting of 
Five Generators With Sequential Switching Reactor: I and II-- 
main and reserve users of running mode; III--"Power supply from 
shore" feeder; IV--anchorage mode users; V--main lighting and 
radio communications; VI--outside lighting; galley and heaters; 
V--automatic selective switch; VF--automatic feeder switch; K-- 
contacts; P--switch; R--current-limiting reactor; KP--cable con- 
nector; ShchAG--emergency generator panel 


sections, prolonged parallel operation of 1TGl and TG2 and DGl and DG2 in 
pairs, respectively, to their own bus sections, prolonged parallel opera- 
tion of any three and four generators to the GRShch busses, temporary (dur- 
ing load conversion) parallel operation of five generators and brief (dur- 
ing load conversion) parallel operation of any generator with the "Shore 
power supply” feeder. 


Such operations as signal generation for automatic starting and switching 
on the reserve diesel generator when load of 0.9 of nominal on the operat- 
ing generator is reached, automatic distribution of the active load between 
parallel-operating generators, automatic precise synchronization of gener- 
ators with the GRShch buses and semi-automatic synchronization of generators 
with the on-shore power system, remote (manual) precise synchronization of 
generators with the GRShch busses and with the on-shore system, remote con- 
trol of the automatic generator devices, automatic unloading of the genera- 
tors by switching off the secondary users with time delay (in two stages), 
light and audio signalling during response of each stage, protection of us- 
ers upon breaking of the “shore power supply" feeder phase and signalling 
about a decrease of voltage on the GRShch busses, monitoring the insulation 
resistance of power systems with voltage of 380 and 220 V, remote control 
of the servo motors of diesel genera ors and turbogenerators, light and 








sound signalling about a decrease of load of parallel-operating generators 
below 25 percent of the nominal, monitoring the output, current, voltage, 
frequency, power coefficient, excitation current of the generators, the 
current and voltage of the "Shore power supply" feeder and also the cur- 
rent in the feeders of crucial users. 


The ship electric power system provides maximum current protection of the 
generators against short-circuiting currents (t.k.z.) with disconnection of 
the corresponding selective switches on the GRShch, protection of the feed- 
ers going from the distributing sections of the GRShch and from the t.k.z. 
by means of adjusting svitches, protection of the main generators against 
conversion to the motor mode by reverse power relays acting on the gener- 
ator switches, protection of the generators against overload accomplished 
by the UTZ-lA current protection device, minimum protection of the genera- 
tors and the "Shore power supply" feeder with time delay of two seconds by 
means of minimum disconnectors of the corresponding switches, protection 

of users upon interruption of the "Shore power supply” feeder phase by 
means of the ZOFN-1 device and protection against t.k.z. i» the control 
circuits of the GRShch by means of fuses and automatic circuit breakers. 


Emergency, warning and actuating signalling, which permits visual monitoring 
of the state of the entire electric power system,is provided. All signals 
are grouped by the feature of related events on the automated EEU remote 
control console: those carrying information about the condition of the 
turbogenerator or diesel generator--on the corresponding sections of the 
turbo- and diesel cenerators--and signals about the condition of the entire 
EES--on DGl, DG2 and DG3 sections. 


Thus, the electric power plant with rating of 5 MW on the ship "Kapitan 
Smirnov" has effective protection against short-circuiting current provided 
by using current-limiting reactors; the automatic system of "Izhora-6" type 
permits conversion to non-watch maintenance of the electric power plant, 

che use of the exhaust gases of the main power plant turbines for the two 
turbogenerators, which generate electric power during the running mode, con- 

iderably exceeds the operating economy of the ship. 
1.44/1010=6521) 
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OCEAN AND RIVER 


UP. 61,052,482 
AUTOMATIC INTEGRATED Gh 1P (WAVIGATION/CARGO-HANDLING CONTROL SYSTEM 
Leningrad SUDORTROYENTYE in Russian Wo }, 1980 pp 39-4) 
[Article by A. A. Koshevoy, ™. 8. Borisov and A. I. Podlesnyy) 


(Text) Construction of large epecialized ships, the increase of their die~ 
pilecement, epeede and the intensity of shipping and theed to reduce the 
anchorege time and to achieve the maximue economic effectiveness of their 
Operation required development of automate ship-handling, navication, plan- 
fio end monitoring of cargo processes based on computer technology. The 
use of these complexes permite « significant increase of navigation safety, 
competitiveness and economic effectiveness of their operation. Several 
typee of automated ship syeteme heave now been developed in « number of 
oow ries. 


A complex automation system of “Brie-i" type, which solves ship-handling, 
navigation and cargo operetior probleme [1i-}), which has received high 
marke of piloting personnel a: operating services, wae developed in the 
Soviet Union and underwent extensive triale on tenkerse of the “Krye” class 
in 1975-1976. 


The appearance of large~capacity ro/ro ships, which traneport a large vaeri- 
ety Of veriouws cargo, ied to the fact that compilation of the cargo plan of 
each ship becomes an ever more leborious process which requires high quali- 
fications of the executors and prolonged time. Thus, compilation of the 
cargo plan for ro/ro ships of the “Magnitogorek” clase with calculation of 
the seaworthinese-etrengti. characteristice is carried out by two eperi- 
enced specialists and occupies approximately 40-50 hours. Therefore, auto- 
mation of the given processes on ships is a timely probler. 


The “Srie-1609" eyeter was developed on the basic of the “Brie-i" system 
with supplementation of the apparatus complex for automation of cargo oper- 
etions. A complex block diagram of the system is shown in Figure i. The 
system includes: 


~-the redar complex of « two-band WRLS ([Nevigation redar) (3 and 10 
om): 














==the “Brie="" automated navigation system,* which includes ship 
location equiprent, short=, medium= and long-range radio navigation sye~ 
teme, automatic ship course plotter and other devices, 


=-an information-computer complex which includes « specialized ship- 
poard digital computer (STeV¥M), collieion-warning, monitoring and record= 
ing devices, 


==@ hydroacouetic log complex, 

=-car@o operations pienning and monitoring complex. 
Navigation and ship-handling information is automatically entered in the 
syetem from the on-board navigation equipment and can be corrected manually 


and information is entered in part of the cargo operations only manually in 
the “man-machine” dialogue mode. 





The “Brie-i1609" eystenm provides: 
=“-s0lution of navigation problems jointly with the “Brie-N" system; 
--display of the surface situation with automatic detection of ships: 
=--GOllision warning (automatic tracking of 12 objects, proonssing the 
perametere of amtion of the object, signalling the danger of collision and 
automatic avoidance maneuvering): 
“making operational calculations; 


--recording of external and intraship information (automated management 
of the ship's log); 


--Compilation and checking of the cargo plan; 
=--monitoring loading and wiloeding of the ship. 
All problems are solved by using the “Srie-1609" system when performing 





* eee the article of A. Yu. Dharnovekiy, Ya. G. Ostromukhov and B. 5. Rivkin 
“The ‘Brie-"' Automated Mavigetion System,” published below (the editors). 
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Figure i. 
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Block Diegram of “Brie-1609" System: I--navigation infor- 
mation sensors; Ii--STeVM; Ili--date display equipment; IV-- 
cargo operations equipment, i--digital navigation data die- 
play: 2--eutomatic plotter; )--hydroacoustic log display: 
4--situations display: 5S--navigation situation dieplay: 
6--data (teletype) recorder; ’--cargo arrangement dispiay: 
®--cargo operations equipment display; %--data recorder of 
cargo operations equipment (teletype); 10--talleyman console 
displays; il--cargo operations console; 12--dead reckoning: 
1}--dead reckoning correction; 14--automatic tracking of 
Observed objects; 15--analysie of situation and selection of 
maneuver; i6--periodic calculations and economic-operational 
problems; 17--calculation of seaworthinese-strength charac- 
teristics of ship; 18--calculation of centers of gravity and 
volumes of cargo groups on deck; 19--calculation of extent 
of utilization by area and volume; 20--calculation of total 


masse of arranged grovps of cargo. 


Engine telegraph, signal lights, signal whistles and «0 on 
“Vege-r" gyro course indicator 


“Ugrae-K" log 


[Key continued on following page) 














Key (Continued from preceding page) | 


4 "“Decesa” radio navigation system receiver=dispiay 
5. “eran” radio navigaetion system reveiver-diepiay 
6, BMearing repeaters 

? je am radar traneceiver 

8. {Oem radar traneceiver 

%. “Sektor-K" magnetic compass 

10. My@roeacoustic io¢g 

Li. “Gmega” radar receiver-diepiay 

id. Sentant 

1}. “Rumb” vieual radio direction finder 


tapes are ai60 punched continuously and the date from them are entered in 
the STsVM, information is recorded on 4 tape recorder and read from it and 
60 On. 


The planning and cargo operations monitoring equipment complex of the “Briz- 
1609" system consists of 4 cargo Operations console, recording devices, 


talleyman consoles, nonvolatile storage block and integration and coupling 
Gevicee with the STseVM. 
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Figure 2. Cargo  perations Console and Recording Device 


The cargo Operations console permite operational solution of the problem of 
ompiling the preliminary pian of cargo operations and checking the cargo 
ian presented by the port. Moreover, performing cargo operations on the 











Ship is¢ a1806 Monitored [rom the conedie and graphical information about the 
Gisposition Of groupe Of Sarge Of 411 Geeks 4160 COmes in, Which provides 
the Gperater with the date required to compile the carer pian and to mOni- 
tor and GOnErO) cargo Operations (including the seaworthinese-strength char: 
ecterietiosn Of the ship). th hie cate the preliminary Garde pian Gan be 
compiled within }-4 houre. The recording device (teletype) permite docu- 
mentation Of aii the entered and printed information, the preliminary cargo 
pian with celeuiation of the seaworthinesse-etrength characteristics of the 
ship and ele0 provides solution of edditional probleme entered in the eTsv™ 
from the punch tape. The Cargo Gperations console and the recording device 
are located in the cargo Operations contro) etation (PUGO). An external 
view of theese Gevices ie shown in Figure 2, 


The telleyman consoles can be connected to 1° special bomes located on 41) 
Gecks (from } to 6 bones Of each Geck), which provides entry of information 
about the cargo characteristics (the numbers of the builds of iading, the 
number of bertne ane 60 On), ite Specific arrangement ‘according to the 
frames or the length of the ship) and aieo signalling on different dieturh 
ances On conducting cargo operations on the ship. The possibility of con- 
necting two talleyman consoles in each block is provided (Figure }). 


A standard magnetic tape store is used as the external storage. The de- 
vice ie designed to record and store the cargo plan, various programs, ship 
constante and ovher information required to compile the cargo pian. ft is 
connected to the STsVM and the cargo operations console by @ special inte- 
gration bicek. 
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Figure }. Som With Two Talleyman Coneoles 














The software of the “Brie-1600" system permite compilation of the cargo 
plan of the ship “Kapitan Smirnov” in the cargo operations mode with re- 
gard to visite to five porte and calculation of the fit, strength and sta- 
bility characteristics at a1) stages of compiling the cargo plen and moni~- 
toring the cargo Operations on the ship. Disruption of any of the mention- 
ed calculating characteristics of the ship is accompanied in this case by 


lighting up of the transparencies on the talleyman consoles, the cargo op- 
erations console and eound signalling. 


Working with the apparatue for automation of cargo operations does not 
require high qualificetione of the operator. for convenience of operation 
of the port services and to accelerate ship handling deadlines, the pre- 
viously compile’ cargo plan is duplicated on punch tape, by Which it can 
be duplicated in the required number of copies. The use of apparatus for 
automation of cargo opeations rendere effective assistance to the port 
services having no computer centers and will aleo contribute to clearer 
organization in interaction of port and ship services turing operation of 
ships of the “Kapitan Geirnov” class. 


The level of automation provided by the “Brie-1609" system permite: 


=-an inerease of the navigation safety of the ship and ite operational 
speed; 


--improvement of the utilization factor of the ship's cargo spaces 
(by area and volume), 


“a significant reduction of the time required to compile the ship's 
earygo plen: 


--automation of talleyman accounting of loaded and unloaded cargo: 


--monitoring the calculated seaworthiness and strength characteristics 
of the ship: 


=--reduction of the anchorage time of the ship: 


--more complete accounting of all external and intraship information, 
reduction of it to generalized form easily perceived by ship captains; 


-=-documentation of a1] input and output information. 


The resulte of experimental operation of the cargo handling apparatus on 
the chip “Kapitan Smirnov” and software processing permit consideration of 
the problem of using the “Brize-1609" system on other large-capacity ro/ro 
ships as well. 
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UDC 629.12,053-52 
THE ‘BRIZ-N' AUTOMATED NAVIGATION SYSTEM 
Leningred SUDOSTROYENIYE in Russian No 3, 1980 pp 41-4) 
[Article b, A. Yu. Mharnovekiy, Ya. G. Ostromukhov and 8. 6. Rivkin) 


(Text) The navigation probleme on the ship “Kapitan Gmirnov” are solved by 
meane of the firet domestic “Briz-N" automated navigation system (NK) con- 
tained in the “Briz-16097' au.comated ship-handling, navigation a cargo ¢>- 
erations systen.* 


The “Briz-N" syetem includes: 


a) the emall “Vega-*<" reserve gyro course indicator (GH) in the gyro 
compass and gyro azimuth modes; 


>) the “Sektor-K" magnetic compass (MK) with remote transmission of 
the heading: 


c) the “Ugra-K" inducation electronic log which measures the ship's 
longitudinal speed with respect to the water; 


4) @ receiver-indicator which operates from the signais of the “Decca” 
radio navigation system (RNS) and which constantly determines the data from 
three (two) position lines; 


@) a receiver-indicator which continuously puts out readings from the 
three position lines of the “Gmega” RNS; 


f) a receiver-indicator which permits sequential determination of the 
readings by one of the position lines of the “Loran-A" or “Loran-C" RNS; 


g) the “Rumb” visual raedic direction finder; 


" see the article of A. A. Koshevoy, ™. 8B. Borisov and A. I. Podlesniy, 
“Automatic Ship-Handling, Navigation and Cargo Operations Control System,” 
published above (the editors). 
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h) the automatic ship dead reckoning plotter on mercator projec vion 
maps) 


i) power suppiy, relay and signalling devices, including heading and 
apeed repeaters. 


Moreover, data from the hydroacoustic log (GAL), which measures the iongi- 
tudinal and traneverse speed componente of the ship's bow and stern with 
respect to the bottom at depthe up to 150 meters, are used in the syeten, 





Figure 1. Automatic Dead-Reckoning Plotter 


All the navigation information sensors (except the “Rumb” direction finder) 
are integrated with the information-computer complex (IVK) contained in 

the "Briz-1609" system, by means of which navigation problems are solved 
and the dead reckoning plotter is automatically controlled. It should be 
noted that the distinguishing feature of the “Brige-N” NK is the presence of 
two central gyroscopic devices in the GKU, one of which is used as 4 backup. 
This made it possible to reduce to essentially zero the probability of fail- 
ure when solving the problem of determining the ship's heading. The auto- 
matic plotter (Figure 1) is an essentially new device, having a ball-heli- 
cal gear instead of the ordinary worm gear. It is controlled by the STsV™ 
contained in the IVK. The dimensions of the working field of the piotter 
are 6680 X 930 mm. Control from the STsVM provided dead reckoning of the 
ship on maps of any scale (from 1:10,000 to 1:1,000,000), while use of the 
bali-helical gear reduced the instrument error of the plotter to 0.3 om and 
permitted a sharp reduction of the travel time of the recording assembly. 
The total display error on the map of the ship location coordinates stored 
in the STsVM does not exceed 0.8 mn. 





The developers held to he following principles during development of the 
automated “Brigen” NK: 


“provide the possibility of autonomous use of 411 the apparatus con-~ 
tained in the complex) 


“evtilige the operations traditionally carried out in the presence of 
ordinary navigation devices when organizing the process of the ship pilots 
interaction with the NK and IVK apparatus; 


--use modern statistical methods of navigation data processing in the 
NK software; 


--all display panels and control blocks for operation of the systems 
contained in the NK should be configured on a common console. 


Practically all the main apparatus in the navigation console (Figure 2), 
carried out in the form of standardized sections of two dimensions which 
can be used on ships of different classes and tonnage, could be concentrat- 
ed as 4 result of the investigations. 





Figure 2. Navigation Console 


The navigation console is located in the navigation room. 


Problems solved by the "“Brizg-N" NK. The considered navigation complex is 
used to measure the ship's speed and course and to relay information to 

















users, to determine the ship's location and to indicate it on the chart 
and also to pilot the ship along a given trajectory. The following prob- 
leme are solved in thie case by using the IVK: 


4) self-contained calculation with estimate of accuracy, 
b) plotting with information display on the plotter; 


¢) determination of the ship's location by using the “Decca,” “Omega,” 
"Loran-A" and “Loran-C" radars, by measuring the altitudes of “navigation” 
atare and aleo from data on the bearing and range to a fixed reference point 
with known coordinates (worked out in the radar complex contained in the 
“Briz-1609" system); 


4) calculation of the position line elements with variations of solar 
elevation; 


@) working out the route coordinates; 


f) making special calculations (data for navigation along the great 
circle, compass correction, wind drift angle, time of sunrise and sunset, 
navigation distance and time to a point with known coordinates, forecasting 
of ahip's coordinates by known values of course and navigation speed and 
time); 


g) determination of ship and Greenwich time. 


The ship's location is determined by the RNS, RLK and stars as solution of 
the problem of complex data processing of the calculation system and the 
corresponding measuring equipment. The algorithm for the reduced subopti- 
mum Kalmen filter [1], which permits one to find corrections to the calcu- 
lated coordinates of ship location and to the speed measured with respect to 
the log from data of the “Decca” RNS and RLK (these problems are solved at 

a rate of 3} minutes and 1 minute, respectively), and in some cases correc- 
tions only to coordinates (when the correction is made periodically), is 
used in this case. There is the “measurement oversight” rejection block in 
the algorithm to increase the reliability of the results obtained and the 
effects related to linearization of the processed signals are also taken 
into account. Finally, the IVK provides solution of the indicated correc- 
taon problems also by the traditional method of intersection of the position 
lines. 


Interaction of the equipment of the complex. When the ship leaves port, the 
GeU, the “Ugra-K" relative log, the MK and the course translation mechanism 
should be switched on (the MK is used in the given complex as standby equip- 
ment and serves only for monitoring purposes with a functioning GKU). In 
this case the course determined by means of one of the GKU channels, the 
speed and distance covered are displayed on the front panel of the electron- 
.c navigation section of the navigation console and are related to users. 
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The heading is recorded on the course plotter tape, which is located on 

the stern bulkhead of the navigation room. During operation there isa con- 
tinuous comparison of the course determined by means of the GKU and MK 
(with regard to the values of magnetic declanation and residual deviation). 
If the eetablished range of deviations of the GKU and MK readings ia ex- 
ceeded, # warning signal ia tranemitted to one of the instruments of the 
automatic signalling system also located on the stern bulkhead. In this 
case the display board "GXU and MK error” lights up on the inetrument with 
4 blinking light and an audio signal is tranemitted. The audio signal is 
awitched off when a special button is pressed and the display board lights 
up with an even light until the reason causing the appearance of the warn- 
ing signal has been corrected in the apparatus. In the given case the pilot 
should analyze the MK and GKU readings and should either switch off the MK 
if it is malfunctioning or should connect the heading translator (in which 
the headings are being compared) to the functioning GKU channel. A warning 
signal will not be generated in this case and the signal board is 
extinguished. 


It should be emphasized that the most diverse emergency-warning signals 
which indicate failure of one or another piece of equipment or which pro- 
vide the pilot with information about the state of the complex (signals of 
the type “plotter on lock,” “enter speed into IVK" and so on) are gener- 
ated in a similar manner in the instruments of the automatic signalling 
syster. 


The ship time sensor is switched on prior to the beginning of solving the 
calculation problem and the input information is entered in the IVK: the 
geographical coordinates of the point at which the ship is located at the 
current moment of time, the value of the mean equare error of their determ- 
ination by the pilot and so on. The teletype contained in the IVK and lo-~ 
cated in the section of the navigation console (Figure 3), which is the IVK 
control device, is used for this Data input requires that the pilot print 
out the conditional combination of ciphers on the teletype tape correspond- 
ing to the calculation problem being solved, after which the IVK is auto- 
matically interrogated in a specific sequence determined by the algorithm 
and the state of the NK apparatus and the required input data, while the 
pilot enters them by using the teletype. After input of all data is com- 
pleted, the "Start" key on the IVK control device should be pressed and the 
calculating problem will be solved automatically. The results of the solu- 
tion are displayed on the information board of the IVK control console. 


The input data for all remaining problems to be solved in it are also en- 
tered in the IVK in a similar manner. Moreover, only the data which were 
previously not entered must be entered from each of them or they will not 
automatically be entered in it (such as the heading, speed, readings of the 
RNS receiver-indicators and s0 on). 


If automatic plotting must be carried out, the IVK controls the solution of 
this problem, for which the data of the geographic chart are entered from 
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the teletype into the STsVM and the automatic plotter tracking devices are 
awitched on, ‘The recording assembly of the plotter then begins to trace 
the ehip's pati, continuously on »e chart. 


if the problem of calculating the ship's course is solved in the IVK, the 
coordinates of the ship's location can also be corrected from RNS, RLK and 
astronomical measurement data. To do this, the IVK is awitched on to 
solve the coresponding problem, the star .levations measured by means of a 
sextant are entered manually into the IV“ by means of the teletype and the 
data from the RNS and RLK receiver-indicators are entered automatically 
(moreover, the necessary information on the parameters of the different 
RNS circuits is stored in the permanent mem cry of the STsVM). 


If the periodic problem is being solved in thie case (determination of lo- 
cation by the “Omega,” “Loran,” RNS and by the ers), the resulting co- 
ordinates of the observed location are disple «4 on a chart set on the 
plotter. The recording assembly then again returns to the point to be cal- 
culated. Only after the pilot has made the decision are tne non-ties 

added to the coordinates to be calculated. If the continuous problem is 
solved (determination of location by the “Decca” RNS and RLK) the observed 
coordinates of the ship's location and those to be calculated are first 
alternately displayed on the chart. After the pilot takes into account 

the results of correction, the NK is converted as matters dictate to the 
observation navigation mode when the ship's location, found as a result of 
solving the complex RNS data processing problem and the calculating system, 
is displayed continuously on the chart. 


We note that automation of solving problems of correcting the ship's loca- 
tion to be calculated permitted a sharp reduction of the time of finding 
the Observed coordinates. Thus, an experienced pilot wastes no more than 
five minutes on solving the problem of deterining location by the eleva- 
tions of 6-7 stars, including the time of measuring their elevations with 

a sextant, which is several times less than the time required to solve this 
problem by traditional methods using tables. 


it is significant that the coordinates of fixed reference points used in 
determining location by the RLK can be entered in the IVK both manually and 
automatically with special operating mode of the plotter [2], which pro- 
vides entry of the coordinates of any point of the map placed on it in the 
operative memory of the STsVM. To do this, it is sufficient only to com- 
bine the recording assembly of the plotter with this point and to press the 
special key. The indicated mode (also used for automatic entry of the co- 
ordinates of the absent point in the calculation problem or the point os 
rotation when working out the route coordinates) permits a sharp reduction 
of the number of manual operations to enter data and practically eliminates 
the subjective errors of the pilot. 


When determining the ship's location by the sun at mean latitudes, measure- 
ments of its elevation at intervals of 1.5-2 hours are required. Only the 
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Figure 3. Section of Navigation Console--IVK Control Device 


elements of the position line of each measurement--the value and direction 
of transfer--are determined. The observed location is determined manually 
by the pilot in this case by using the graphic plots, after which the de- 
rived discrepancies are entered through the teletype in the coordinates to 
be calculated an stored in the IVK memory. 


The problem of correcting the location to be calculated from data of opti- 
cal direction finding is also solved in the NK during the final step by 
graphical plots. In this case the pilot, taking a bearing of any sure ref- 
erence point, presses the button located on the bearing repeater. The val- 
ue of the bearing is automatically printed on the teletype tape and the 
electromagnet, which elevates the writing assembly by 45-60 seconds, is 
triggered in the plotter and as a result the interruption which records the 
ship's coordinates to be calculated at the moment the bearing is taken oc- 
curs in the course line. 


Finally, solution of the problem of working out the route coordinates, 
which is informational in nature, should be especially mentioned. The co- 
ordinates of the point of rotation, the width of the corridor on each seq- 
ment from which the ship should not emerge during motion and the radius of 
the circle maintained around the point of rotation, upon intersection of 
which the pilot should be given a signal of the need to change course, are 
entered as the input data in this problem according to the preliminary plot 








made by the pict. The distance to the nearest turning point and the 
value of the (r...e@veree motion with respect to the line of @ given course, 
which are aleo displayed on the information panei of the IVE control de- 
viee, are calculated continuously from the moment the problem on the cal- 
Culated of Obeerved (with correction) coordinates of the ship's location 
begins to be eolved. If the ship goes beyond the given corridor or inter= 
sects the guard ring (on the situation display), a signa 

automatic eignalling system which attracts the pi 

firet case @ COuree Maneuver directed toward reducing the trans 
tion must be made and in the eecond case 4 new heading must be 
value ie printed on the teletype tape. The new heading ensures 
motion to the next point of the turn with regard to 
acteristics. Test showed that the error of calculating the traneverse mo- 
tion of the ship with respect to « given heading does 
metere if there is continuous correction of the 

location from ARLE or “Decoa” RNS data (in @ tone with “good configuration"). 


Conclusions. Teste of the “Brie-" WK carried out on the ship "Professor 
Ukhov" and the experience of operating it on tankers of the “Krym” clase 
confirm the correctness of the technical solutions edopted in design of it. 
These tests also showed that it is not inferior to the best foreign models 
of the same yeare of development in the volume of probleme solved in the NK 
and the level of their realization. Wevertheless, further improvement of 
the complex is now required euch as: 


--the complex is not self-contained since it relies on the same IVE in 
which, moreover, probleme of collision warning, recording, cargo operations 
and 60 On are solved; 


-=there ie no receiver-indicator of a satellite navigation system in 
ity 


“=the valves of latitude and speed are entered manually in the reserve 
channel of the Gr; 


-<there is no poesibility for operational entry of corrections to the 
readings of the relative iog and the GH. 


These commente are being taken into account in development of the second- 
generation NK now being carried out fo- large- and medium-capacity trans- 
port ehipes. 
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UDC 629.123.42,002.2 


PERATURES OF TECHNOLOGY AND ORGANIZATION OF CONSTRUCTION OF THE SHIP 
*KAPTTAN SMIRNOV’ 


Leningrad GUDOBTROYENTYE in Russian Wo }, 1980 pp 44-46 
{Article by Yu. I. Makarov, LL. K. Magarov and I. I. Mel 'nichenko) 


(Text) The design features of the ro/ro ship “Kapitan Gmirnov” made it 
necessary to develop new principle production processes, design and manu- 
facture of complex special production equipment. The main propositions on 
the technology and organization of constructing these ships, which envi- 
sioned analytical coordination of the hull lines, machining of sheet metal 
on machines with program control, the possibility of using large-size 
sheete, the large-volume of flat sections and their manufacture on a mech- 
anized line, reinforcement of sections on pre-way assembly sites, combina- 
tion of copper pipe and mechanical-installation operations with hull-shap- 
ing operations, combination of machinery and enclosing pipelines in panels, 
were developed even during coordination of the detail and control designs. 
During lesve of the detail plane, the specialists of the design and tech- 
nological services of the plant enteced the necessary data and production 
inetructione in the drawings to provide the possibility of computer process- 
ing of documentation and to reduce the deadlines of starting its production 
at the plant. Oata for supplying the shops MBCh (Modified gray iron) 
products, deliveries and materials and 

and materials were issued 
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sections on a mechanized line, installation of 
and eteering gear and also installetion of the 
and bulkhead covers, automobile riattorms and so on, were developed during 

production preparation for construction of the pilot ship “Kapitan Smirnov.” 


Figure 1. Configuration of Section “In Net Dimensions” in Assembly-Welding 
Shop . 


The rolled sheet metal was machined on mechanized lines of the hull-shap- 
ing shop. All the sheet and sectional material was first straightened, 
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imed before the start of machining. The sheet parte from 7 
aceording to the programe on the “Krietali” gae- 
hull was partially assembled from a symmetrical 
strip-bulb section which permitted a reduction in the volume of production 
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Fiat sections were manufactured on @ mechanized line and the remaining 
sections were assembled on bede. Approximately 60 percent of the bottom, 
cide and deck sections were subjected to shaping “in net dimensiones” by 
meane Of optical inetrumente, Which permitted « significant reduction of 
the volumes of fitting Operations on the ways (Figure 1). The ship hull 
wae constructed on an inclined way and it was reconstructed simultaneously 
with shaping of the hull. The MEO [Engine and boiler room) compartment 
wae initially leid in the upper part of the way where the necessary opera~ 
tions were carried out. After the lower part of the way was reconstructed, 
the compartment was lowered to ite permanent position. Modernization of 
the underwater part of the way was completed by the moment the shi wae 
launched, for provision of which a launching device which provides the use 
of special metal slipe and buoyancy tanks, was designed and manufactured. 


The ship hull was shaped from sections and blocks reinforced on the pre-way 
-ites--their mase reached 240 tons; the superstructure was assembled from 
three blocks from 160 to 260 tons of masse (Figure 2). The sections were 
transported from the aseembly-welding shop to the pre-way sites on railroad 
filet care and the bulkheads, screens and aleo the outer walle of the super- 
structures were transported in containers. The anchor gear of the ship in- 
cludes all-welded chains of increased strength, manufactured on a special- 
ised section (Figure 3). 


The panelled ceilings in the hulle and tweendecks were desiqned and intro- 
duced during construction of the ship “Kapitan Smirnov.” Panels having 
dimensions of 600 X 1,250 am were manufactured from boards 32 mm thick and 
were edged by strips of thin-sheet steel. The panels were attached to the 
ceiling by means of removable suspensions. This made it possible to avoid 
the use of welded suspensions and reduced the consumption of lumber. The 
rudder and deadwood gear was installed on the ways by using special pro- 
auction equipment which includes metal supporting columns moved along rails 
on a Golly (Figures 4 and 5). The need to develop this equipment was 


caused by the design features of the stern end of the ship and by the large 
meses dimensions of the devices. Platforms with hangers to locate the parts 
of devices, equipment and attachments, which facilitate installation oper- 


ations, were proviaced on the columes. The rudder bledes, deadwood pipes, 
ecrew shafte and screws were installed by using pipe and hydraulic turn- 
buckles and jacks. 


Operations to load and install the units, panels, machinery and equipment 
and also manufacture and installation of the pipelines of the general ship 
systems (Figures 6 and 7) were carried out in parallel with shaping of the 
hull. The conditions for delivery of the main gas-turbine unite and the 
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Figure 2. Inetallation of Reinforced Section of Upper Deck 





Figure 3. Section for Manufacture of All-Welded Anchor Chains From 
Rolled Steel 











Figure 4. Installation of Screw By Using Special Equipment Located 
on a Movable Dolly 


scheme for packing the RO25 reduction gears provide for monthly pumping 
with working oil after they are loaded on the ship and maintenance of plus 
temperatures in the MO room. Therefore, the main gas-turbine units (GGTA) 
were installed only a little before the beginning of dockside trials of the 
ship. To do this, production cuts measuring 6 X 8 meters were made in four 
decks. Earlier periods of GGTA installation installation can be accomp- 
lished only if the scheme for preserving the reduction gears is changed. 


The detail plans provide for manufacture of 27 units and zonal installation 
blocks and also of 56 panels. The panels and units were placed on perman- 
ent foundations during hull shaping and were installed before installation 
of the overhead decks. The timeliness of delivering the complete products 
for the units is of important significance with this method of installa- 
tion. Effective introduction of unitizing is possible only with strict ob- 
servation of their delivery deadlines. 


The design feature of the gas-turbine ship "Kapitan Smirnov” ie the ab- 
sence of cargo hatches in the decks, through which machinery, equipment and 
materials could be delivered by cranes to the holds and tweendecks. The 








Figure 5. Installation of Rudder Blade 


stern ram had t be installed and functioning of it had to be provided 
and the openings in the decks and bulkheads had to be covered long before 
completion of installation of the permanent hydraulic system to deliver 
the dequipment, materials ard products by means of wheeled transport equip- 
ment to the ship compartments during construction of it. The operations of 
raising and lowering the stern ramp and the covers were carried out by spe- 
cial production benches developed at the plant. (Figure 8), which were con- 
nected directly to the actuating »ydraulic mechaniems (the hydraulic motors 
of the winches and cylinders). Introduction of these measures ~ade it 
possible to significantly reduce the delivery of materials, equipment and 
products to the ship spaces, to reduce the loading of crane equipment and 
to reduce the laboriousness of loading operations. 


Different hydraulic systems are used on the ship “Kapitan Gmirnov.” A 
hydraulic section where the pipes are manufactured, cleaned and flushed, 
was created on the ship in the installation-finishing shop to increase the 
smoothness of the pipelines of these systems and to reduce the periods for 
flushing the systems. Preparations for installations of all the hydraulic 
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Figure 6. Panele of Pipelines Installed in Passage of Systems 


equipment are made here. The presence of a specialized section permitted 
an increase of the quality and a significant reduction of the periods of 
fiushing the hydraulic systems. 


The pipes of the general ship and housekeeping-service systems are manu- 
factured from drawings in the pipe shop. Drawings of the pipes are made 
from mockups and drawings manufactured during the design stage. 


Insulation packets previously manufactured in the shop and also batt insul- 
ation were veed in ingulating the ship epaces. Containers for delivery of 
pipelines, materials and equipment to the ship, which were transported by 
lift trucks and other equipment, were used extensively during construction 
of the ship. Portable storehouses and shops which were installed on the 
upper deck were used to reduce the losses of working time on the ways and 
when the ship was afloat. Operaticnal management was accomplished by means 
of telephone communications with the ship MKO and TsPU and vy radio relay 
equipment. 


Pane.s of “chernomorit” construction material and flame-resistant laminated 
plastics reinforced along the edge by a plywood strip 10 mm thick were used 
to finish the ship spaces. The latticework parts and finishing panels were 
manufactured in the shop and were delivered to the ship in containers and 
in sets according to spaces. As a result, operations to finish the cabins 
were reduced to installation of these elements without additional finish- 
ing. This permitted a reduction of the laboriousness of finishing opera~- 
tions on the pilot ship and organization of manufacture of the wall ele- 
mente regardless of the status of hull-shaping operations. 








Figure ’. Water-Distillation Installation Installed on Foundation 
During Shaping of the Ship's Hull 


A number of prototype models of equipment was installed on the ro/ro ship 
“Kapitan Smirnov.” Among them are the DI59 gas turbines, PTU2 steam tur- 
bines, RO25 reduction gears, PUSOO steering gear, turbogenerators and die- 
sel generators, KUP 3100 utility boilers, six types of waterproof covers in 
the bulkheads and two types of horizontal covers of the spans in the decks, 
noncoaming hatch cover, hydraulic automobile platforms, ShEl13-1 capstan and 
aiso tne “Briz-1609," "Shipka U-7," “Naroch'-6," “Raskat,” and “Izhora-6" 
automatic systems. Installation and adjustment of the complex imported 
equipment--the stern ramp of the MacGregor Company, the washing installa- 
tion of the fuel-preparation system of the Sharpless Company, the gas anal- 
ysis systems of the Salvico Company and others--were provided at the same 
time. 


These are the main features of technology and organization of construction 
of the pilot gas-turbine ship “Kapitan Smirnov.” 
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Figure 8. Special Production Bench Which Permits the Use of the 
Hydraulic Mechanisms of the Stern Ramp Prior to Install- 
ation of the Permanent Hydraulic Systems 

(8144/1010-6521) 
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OCEAN AND RIVER 


UpC [(629.123.42,002.22:621.751) 1681.3 
A COMPUTER-AIDED LOFTING AND PRE-PRODUCTION SYSTEM 
Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 47-48 


{Article by V. I. Kozhukhar', A. D. EBligon, N. G. Voytenkov and V. A. 
Lishatov) 


[Text] One of the main directions of increasing the efficiency of hull 
production and increasing labor productivity and product quality is com- 
plex mechanization and automation of production processes based on intro- 
duction of mechanized lines, machine tools and machines with program con- 
trol and other modern equipment. 


The desire to reduce the laboriousness of lofting operations, to increase 
their accuracy and to obtain digital information for operation of produc- 
tion equipment with ChPU [Numerical program control) led to the need to re- 
place graphic operations carried out on the loft by the traditional manual 
method and by analytical calculation. The experience of joint operations 
with TaNIITS (Central Scientific Research Institute of Transportation Con- 
atruction) and the use of the institute's developments made it possible to 
begin automation of individual problems related to turning out lofting- 
production documentation for construction of the ship “Kapitan Smirnov." 


The following operations were carried out by using analytical methods and 
the computer in construction of the ship “Kapitan Smirnov": analytical co- 
ordination of the ship's hull lines, analytical determination of the grooves 
and structural lines, analytical development of sheets of the outer planking 
with output of data for computer calculation of the working programs, form- 
ation of the expanded mathematical model of the ship's hull, analysis of 
the detail plans and compilation and computer debugging of procedural de- 
scriptions of the structural members of the ship's hull, compilation of the 
detail plans and procedural descriptions of the input data on the basis of 
the mathematical model for computer calculation of the shape and dimensions 
of parts, computer calculation of the dimensions of parts and drawing their 
profiles on an automated drawing device (Figure 1), computer calculation of 
the working programs for cutting out parts on machines with ChPU (Figures 

2) and computer calculation of data for manufacture of assemblies and 
sections. 
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Figure 1. Drawing of Part Produced }y Automated Method and Applied 
to MTK 


These operations were carried out during development of the side and bottom 
sections of the three construction regions. The dimensions of more than 
12,000 parts were determined by a similar method by computer calculation 
and data were issued for assembly of 44 bottom and side sections without 
manual development on the loft. More than 6,500 control programs for 
"“Kristall" type machines were manufactured. 


The use of analytical methods when determining the shapes and dimensions 

of parts and of machines with ChPU for thermal cutout of parts considerably 
improved the working conditions of the workers in the hull-forming shop. 
The expenditures for finishing operations in assembly of the sections were 
reduced by 15-20 percent by increasing the accuracy of manufacturing the 
parte. Introduction of analytical detail and programming the cutout of 
parts showed that making the layout charts of sheet metal with maximum use 
of parte symmetry has a great effect on reducing the laboriousness of oper- 
etions during preparation of lofting-production documentation. Some im- 
provement of the "Kristall” machines was made at the plant, which made it 
possible to cut out parts by a single control program in direct and mirror 
image, which reduced the total number of control programs. 


As is known, permeable or impermeable seals are installed in the notches 
for passage of a rolled or welded section to provide strength and imperme- 
ability of the hull structures. These seals were previously manufactured 
separately as independent parts. Simultaneous cutout of the main part and 
seal has been developed and introduced for the pilot ship “Kapitan Smirnov." 
Procedures which permit computer calculation and receipt of control pro- 
grams by which the main parts and seals for them are cut during one pass of 
the cutter and are held together by a crosspiece whose length depends on 
the mass of the seal were compiled in GEPOS language of the KODS system for 
typical cutouts. 


The annual saving from introduction of analytical methods and cutout of 
parts on machines of "Kristall" type comprised more than 100,000 rubles 
during construction of the ship "Kapitan Smirnov.” 
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The main measures directed toward increasing labor productivity and work 
quality in hull production at the shipyard during the next few years will 
be expansion of introduction of production documentation calculated on a 
computer (profile drawings, tables for construction of beds and layout of 
the pointe of installing the assembly and so on), further development of 
analytical methods of determining the shapes and dimensions of parts by us- 
ing computers, introduction of analytical layout and compilation of sheet- 
metal layout charts, mechanized drawing of scale divisions on equipment 
with ChPU, programming of part machining operations (including thermal 
cutout with finishing of edges, bending sheets and sections and so on), 
total replacement of “Odessa” gas-cutting machines which operate from 
master drawings by machines with ChPU of "Kristall" type and assembly of 
sections and blocks from parts manufactured without allowances. 


Lofting-technological preparation of production also includes putting out 
planning-accounting documentation. The ever-increasing volumes of work and 
the increased amount of reference-administrative documentation is becoming 
a serious hindrance to increasing production efficiency, including hull- 
processing production. The complexity and possibility of errors appearing 
in manual selection of requisites make work on automated output of docu- 
mentation very timely. 


Creation of a main norm-reference file on macine carriers is also possible 
due to the frequent access to this type of information, the possibility of 
building this file by the modular principle, the reliability and authen- 
ticity of the input data, the applicability of standard programs for pro- 
cessing them and also the wide nomenclature of the documents produced. 


The norm-reference file is information recorded on magnetic tape in con- 
tent, which ie stored in route-flow sheets (MTK). Ase is known, MTK are 
intended to bring the necessary production information to the job sites, 
to keep a record of rachined parts and to pay for work performed. MTK are 
compiled for parts cut from a single sheet or a group of profile parts in- 
cluded in one pass and machined on the same line. The pass includes parts 
of sections which comprise a single layout set. Moreover, the possibility 
of achieving the maximum layout coefficient of metal with a minimum number 
of simultaneously laid-out sections is taken into account when laying out 
hull structures by start-ups. 








The MTK includes a drawing of the part, a computer-aided layout chart in 

a scale of 1:10 and specifications. The specialization of the MTK is fill- 
ed out manually with regard to the fact that metal layout at the shipyard 

is still not completely automated. The requisites contained in the special- 
ization are recorded on magnetic tape and are used both during manufacture 
of parts and for preparation of all the necessary planning-accounting doc- 
umentation. The following documents are issued by means of computer. 


The MTK file in the start-up is printout of information contained on the 
machine carrier for visual checking of the correctness of the created file 
and of all requisites contained in it. 
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The liet of the MTK in the start-up te 4 list of MTK ordered by the sheet 
dimensions, containing information about the amount of metal required for 
each MT¥ and the metal layout coefficients. 


The liet of the need for materiale is an ordered liet of types of rolled 
metal which are required to manufacture parte of a given start-up. They 
lay out coefficients for a given sige of rolled sheet and aleo separately 
for sheet meta) and rolled sections in the start-up are aleo given here. 


ie addrese-parte iiet contains « list of the parte related to « given 
drewing with the MTK numbers acoording to which they are laid out. More- 
over. there are data on the affiliation of the part to one or another sec~- 
tion, of the sesembly section to which thie part should be sent and the 
parimer sym>ol ae reference material. One can determine by using this doc- 
vunent by compilation with the specifications of the drawing whether 411 the 
parte of a given start-up have been taken into account in compilation of 
the layout charts. 


The assioqnment chart for layout of metal is a list of the materiale which 
must be prepared and sent to one or another metal-machining line of the 
hull-machining shop. The document serves as its own type of coating accord- 
ing to which the metal is transferred from the warehouse to the shop and 
aleo contains the input data (the number and cost of the expended materials) 
for conducting operations according to cost-accounting. 


The assignment chart for machining the metal is an ordered list of layout 
charts and characteristics of the metal required to manufacture parte from 
these charts. This document is the official one upon completion of work 
according to « given start-up after the “executor” and “OTK imprint” column 
ie filled in. 


The parte list contains parts of a specific drawing and sections which are 
sent to @ specific metal-machining line, are placed in a given type of con- 
tainer and are subject to br sent to a single section of the assembly-weld- 
ing shop. The type of container depends on the metal-machining line and 
the type and dimensions of the parts. Flat sheet parte with masse greater 
than 16 kg are placed in 4a container of type “A"; flat sheet parte with mass 
less than 16 kg are placed in 4 container of type "BB"; parte of bent sheets 
are placed in a container of type "M"; sectional parte more than three met- 
ere long are placed in 4 container of type “V"; and sectional parts up to 
three meters long are placed in « container of type “G.” The use of several 
types of containers is caused by the fact that parts of each type are made 
up at a specific location and by using different means of mechanization-- 
lift trucks, sorters, dumpers and 60 on. 


The summary parts liet by containers is 4 list of sections in « given start- 
up which come in after a specific machining line to a single type of con- 
tainer. The list is used for preliminary determination of the number of 
containers required and the locations of the parts. 
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The summery parte liet for 4 section contains 4 list and the number of 
eonteiners of each type in which the parte of a given section are made up 
for sending to 4 specific section of the assembly-welding shop; the line 
for manufacture and making up the parte into containers is aleo indicated. 
Thie document is necessary to determine the completeness of the containers 
with parte of a given section before they are sent to the assembly section 
and aleoto determine the necessary amount of corresponding traneport 


equipment. 


The parte liet of finiehing wastes containe the number 
sions of “finishing” metal scraps formed during layout of the sheets of a 
Given etart-up. The list contributes not only to etrict accounting of 
wastes, but aleo helps to utilize them in manufacture of parte of subsequent 
start-ups. 


Development and issue of the documents indicated above completed the first 
step of creating computer-aided lofting-technological and planning-eccount- 
ing documentation. Investigations are now being conducted to automate 
metal layout and to develop a system of automated standardization of labor. 
Introduction of these measures will permit automation of the output of all 
lofting=technological and planning-accounting documentation and, moreover, 
will help to select the optimum version of metal start-up for machining with 
regard to the maximum load of the production equipment of the hull-machining 
shop and to provide complete delivery of parte to the assembly-welding 

of the shipyard. 
(8144/1010-6521) 
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Fig. Control Chart of Layout Draw by Tracing Device 
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IMPROVING HYDRAULIC SYSTEM MANUFACTURE AND INSTALLATION 
Leningrad SUDOBTROYENTYE in Russian No 3, 1980 pp 48-49 
[Article by I. I. Mel'nichenko and G. M. Vyazov) 


{Text} The amount of equipment and devices operating from hydraulic drives 
has recently been increasing on ships. Mydraulic drives are dependable and 
easily subject to remote and automatic control; they are capable of creat- 
ing rather large forces with relatively emall dimensions. A considerable 
amount of equipment and devices operate from hydraulic drives on ro-ro ships 
of the “Kapitan Guirnov” clases. These are six vertical impermeable cargo 
covers operating from dual-action cylinders, 10 automobile platforms, an 
automobile ramp and two horizontal cargo covers set into operation by means 
of one-way hydraulic cylinders, the stern door and the inclined ramp whose 
operation is provided by means of 12 cylinders and two hydraulic winches, 
the fittings of the general ship syeteme and the ventilation caps operating 
from pieton-type hydraulic drives and aleo the rudder, sliding doors and 
the mooring capeten. 


My@Graulic drives aleo have some disadvantages along with their advantages. 
One of them is their high sensitivity to contamination of the working fluid. 
The main integrated parte of hydraulic drives are connected with emall 
clearances; if mechanical impurities get into these clearances, scores ap- 
pear on the parte, a8 4 result of which the parte may be subject to seizure 
and the mechaniem may fail. There are increased requirements on the clean- 
lineses of hydraulic equipment during assembly at the manufacturing plants 
and on the pipelines of the hydraulic systems, which are manufactured and 
inetaliled at ship construction enterprises. 


The totel length of the pipelines of the hydraulic systems on the container 
carrier “Kapitan Gmirnov” is approximately 36,000 meters. To provide clean- 
liness and operating reliability of al] the hydraulic equipment, it became 
necessary to change the technology of manufacture and istallation of the 


hydraulic system. 


A epecialized section for manufacture, chemical cleaning, washing, testing 
and installation of hydraulic systems, fittings and hydraulic unites now 
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funetions in Whe inetallation-finishing shop. It consists of the follow- 
ing departmen’s: pipe preparation, chemical cleaning of pipes, assembiy 
and washing of hydraulic parte and pipes of the hydraulic systeme. 


All the machines and equipment in the pipe-preparation department are ar- 
ranged strictly according to the production process. Thie department has 
ite own x-ray laboratory where the last checking operations are carried 
out. The sequence of pipe manufacture is as follows: cutting, bending, 
preparation of the ends for welding the end fittings, preparation and weld- 
ing of the end and branching fittings, cleaning the welded jointe, testing 
for strength and radiography of the welded joints. The welding stations 
(Figure 1) consist of three blower-equipped benches with removable gratings. 
The station for welding in a protective gas medium (including an argon med- 
ium) ie located separately. The ventilation ducts of the welding benches 
are protected by metal sheets which form the body on which the welding sta- 
tion apparatus is placed. Fittings can be welded to pipes up to six meters 
long on each of then. 


The pipes are tested on a specially allocated platform equipped with ben- 
ches which permite a pressure of the tested medium up to },680 Pa to be 
created. The platform is separated from the pipe-preparation section by «a 
metal baffle. 


After radiography, the pipes are sent to the chemical cleaning section. 
Pipes with arbitrary diameter greater than 14 m are placed in containers 
and are treated with the corresponding solutions by submerging into baths. 
A especial bench with forced circulation of the solution, on which the so- 
lutions are pumped by 4 special pump through each pipe until complete clean- 
ing of it, hae been manufactured for chemical treatment of emalier diameter 
pipes. After cape are placed on the pipes, they are sent to the department 
for assembly and washing of the hydraulic equipment and pipes of the hy- 
draulic eystems. There are three rooms here: «a pump room, 4 pipe~flushing 
room and an assembly room. 


Two unite which include the electric motor of the NRN-450/100 pump with oil 
tank and STe-1.5/11 separator for o11 filtration, are located in the pump 
room. This equipment is controlled from a console placed outside the pump 
room. O11 enters the pipe and hydraulic parte flushing benches through 
filters installed on the pump delivery pipeline. The benches are equipped 
with two collectors and fittings which permit flushing of the pipes and 
hy@raulic parts of different conditional opening (from 0, = 6 mm to D, = 70 
mm). The pipes are flushed with AU o11 regardless of the mark of the operat~- 
ing O11 of the system, which eliminates the need to replace the oil in the 
tanks when flushing pipes of different systems. Six pipe sections (“rune”) 
up to 100 meters long, assembled from pipes subject to flushing, can be 
flushed simultaneously. The oi] is given the flow rate which provides tur- 
bulization of flow in the flushed pipes as a function of the pipe diameter 
and length. There is « table in the section to determine the required oil 
preseure as a function of the length of the flushed sections and of the 
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conditional opening. Therefore, workers engaged in pipe flushing do not 
have to make any calculations to establish the necessary parameters. A 
single “length” ie flushed within an average of i-4 hours. Speciaillly 
manufactured polyethylene cape which are then sealed are placed on the 
ende of each pipe. 


The aseembiy room is explosion=proof and hase efficient ventilation which p 
provides excess pressure of 0.95 Pa. According to the requirements placed 
on the roome for conservation, final flushing and testing of hydraulic 
equipment, the walle in them are covered with tile, while the floor is laid 
in ceramic tiles. All the inooming hydraulic equipment is unpacked here 
and preliminary finishing, flushing, testing and packing are carried out. 
All the hydraulic equipment is again subjected to unpacking and flushing in 
the shop immediately prior to installation of the ship, which permite a 
reduction of the periods of preparing the ship for dockside teste. 
































Figure 2. Diagram of Section for Assembly and Flushing of Pipe “Length 
“Lengths”: i--bench for flushing fittings, hydraulic 
equipment and “lengths” of pipe with two collectors and 
filter block; 2-- pump room with two pump unite and sep- 
arator; }--vestibule; 4--bench for flushing pipe “lengths” 
with two collectors and filter block; 5--bench for instali- 
ation of pipes on caps; 6--bench for disassembly and assen- 
bly of large hydraulic equipment; 7?--work bench; 8--plat- 
form for unpacking hydraulic equipment; 9--racks for tools 
and equipment; 10--tanks with AU oil; ll--cabinet for ex- 
change stock of filter elements; 12--bench for reconstruc- 
tion of fittings; 13--ultrasonic installation for cleaning 
filter elements; 14--rack for production connectors--15-- 
washroom; 16--locker room; 17--"806-904" bench for oil 
filtration 
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An ultrasonic installation has been inetalled in the assembly room for 
Cleaning the filters and a replaceable stock for rapid replacement has 
been organised. There are two filter blocks each in the stationary and 
portable flushing benches and if one of them is contaminated (a check is 
made by pressure gauges), a ewitch is made to the second block. The 
filter elemente in the contaminated block are replaced with clean ones and 
the contaminated filters are sent for ultrasonic cleaning. Continuous 
flushing of pipe “lengthe” until complete cleaning of them is thus 


provided. 


The integrity of the cape and seale ie checked on the pipes coming to the 
ships for inetaliation. If the seal is damaged or is absent, the pipe is 
sent to the shop for 4 second chemical treatment and flushing. Measures 
are undertaken during inetallation of the pipes to prevent mechanical im- 
purities from falling into the inner cavity of the pipes. The closed sec- 
tions of the pipes are flushed after installation of the pipes of the hy- 
draulic system according to schemes developed by the chief technicians de- 
partment. The schemes are carried out so that the pipes are subjected to 
minimum disassembly during capping. Flushing is carried out by means of 
production benches manufactured on the basis of displacement pumps and also 
screw and vane pumps. There are 16 portable benches at the shipyard which 
provide flushing of all the hydraulic systems simultaneously. This opera- 
tion continued for approximately three weeks on the ship “Kapitan Smirnov.” 


introduction of flushing the pipes of the hydraulic systems and creation of 
a epecialized hydraulic section in the installation-finishing shop permitted 
a reduction of the laboriousness of manufacture and installation of the 
hydraulic systems by 26,300 standard-houre and made it possible to achieve 
a saving of 23,000 rubles. 


{8144/1010-6521) 
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Leni..grad SUDOSTROYENTYE in Russian Wo 3, 1980 pp 50-51 
[Article by A. D. Granik and A. I. Pigin) 


(Text) A number of new design and technological solutions was employed in 
design and construction of the gas turbine ship “Kapitan Smirnov.” One of 
them is the modular system of fashioning and finishing the ship spaces. 
The essence of the system is the use of a limited number of elements for 
constructing the spaces, which permitted tranefer of a significant volume 
i.e., to specialized production conditions) 


ar to reduce by 30-35 percent the lLabor- 
iovuenese of work in fashioning the ship spaces. 


The modular system used in construction of the gas turbine ship provides 
the dimensions of the ship spaces and 
ish 


dustrial methods, were reduced to a minimum. This provides a high quality 
of work in finishing the spaces, interchangeability of parte and good re- 
pairability of the ship spaces during operation. 


In order to realize to the maximum extent the advantages of the modular 
system of construction, the elements for fashioning, finishing and equipping 
the spaces must meet a number of conditions. The technology of the manu- 
facture should correspond to indictrial methods of production and the physi- 
comechanical properties related to their functional designation should not 
cause difficulties in installation on the ship and should meet the regula- 
tions and requirements placed on shipbuilding materials. The new construc- 
tion and finishing material “chernomorit” (inventor's certificate No 464477) 
was developed at the Black Sea Shipyard during solution of these problems 
anéd industrial production of the panele was organized for constructing the 
ship epaces (Figure 1). Specifically, these panels are used on the gas 
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turbine ship “Kapitan Gmirnov” to fashion the bulkheads and side planking. 

Prior to thie, similar panele were used in construction of large refriger~ 

ated trawlere of the “Pulkovekiy Meridian” clase and gave a good account of 
themeelves under operating conditions. The use of “chernomorit” panele was 
coordinated with the USER Regietry. 


Figure 1. Seetion for Manufacture of “Chernomorit” Panele 


"“Chernomorit” panele are three-ply etructures 20 mm thick. The inner ele~ 
ment=-a corrugated sheet 6-7 mm thick (the height of the corrugations is 
12 mm)--ie manufactured by the method of pressing from wood-fiber sheets 
impregnated with synthetic resins and antipyrenes, which increase the fire 
resistance of the material. Laminated plastic material on a phosphate 
base four mm thick is glued on both sides of thie sheet. The panel mater~ 
ial is etrong, water resistant and nonhygroscopic. 


The panels have sufficiently good stiffness which permite them to be in- 
stalled on the ship essentially without lathing. The “chernomorit” panels 
are secured to the deck by means of channel iron manufactured from sheet 
material; they are secured to the deckhead by suspension on strainer bare 
using hooke (Figure 2). The panels having special grooves in the ends are 
connected to each other by means of keye manufactured by the method of 
pressing from binder-impregnated sheet asbestos. The high holding strength 
of the screw at any point of the panel plane (at any point up to 2,900- 
3,900 NW for a M4 screw) permite equipment to be attached securely with self- 
tapping screws without resorting to installation of any fillers and special 
fasteners. 


One of the edvantages of “chernomorit” panele is that they simultaneously 
perform the functions of a conetruction and finishing material. <Any colors, 
drawing or texture can be given to the panel surfaces by selecting the cor- 
responding decorative paper during their manufacture. The required openings 
for sockets and other fittings installed on the ship without any additional 
treatment of the panels is provided in them. Cutting of the panels around 
the perimeter, cutting out openings and other similar operations are car- 
ried out under shop conditions. 


Panels manufactured at the plant from laminated plastic materials four mm 

thick, produced by the Black Sea Shipyard, are used for planking the cabin 
ceilings. All the required holes for attachment of lights, loudspeakers, 

fice alarms and 60 on are made in the panels beforehand. 


The panels are attached to the deck by means of lathing, while they are 
joined to each other by a key plate inserte4 into grooves on the ends of 
the panels. The deckhead planking panels around the perimeter of the space 
rest on channel iron measuring 45 xX 26 K 4 am, attached to the bulkheads 
made of “chernomorit” panels. Due to the absence of camber and sheer of 
the deck in the region of the living superstructure, the panels do not re- 
quire f nishing when they are installed on the ship. The design of the 
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Figure 2. Assemblies for Attachment of “Chernomorit” Panel and Deck- 
head Panele: i--support; 2--lathine stringer bar; 3-- 
apacer; 4--hook; 5--stringer bar; 6--screw; 7--removable 
tee-bar; 8--deckhead panel; 9--facing stringer bar; 10-- 


“cherromorit" panel; ll--skirting board; 12--channel iron; 
l13--plate 











deckhead planking is reaovable, which facilitates repa_r operations. The 
technological feature of fashioning the spaces is the -ircumstance that 
installation of the tulkheacs and the deckhead plankin: can be carried out 
independentiy of eact other. There are three groups of typical laving 
spaces on the ship “Napitar Smirnov": 40 single-berth cabins with individ- 
wal lavatories, five block cabins for the middle-level command personnel 
and two block cabine for senior command personnel. Standardization of the 
cabins reduced the volume of design documentation and in turn made it possi- 
ble to standardize the elements for constructing the spaces. "“Chernomorit”" 
panels of seven dinensions are used to manufacture the bulkheads between 
cabins and three dimensions of panels are used for the deckhead planking. 


According to the Regulations for Classification in Construction of Ocean- 
Going Ships of the USSR Registry, published in 1970, the material of the 
“chernomorit” panels and other panels is fire-resistant. The degree of its 
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ite combustibility was checked by the calorimetric method. It should be 
noted that fire-retaining structures (type V according to the same Regula~ 
tions), which tolerated standard fire-resiatance tests, were manufactured 
from “chernomorit" panels. This confirms the rather high fire-resistant 
properties of the material. “Chernomorit" panele and those made from fire- 
resistant laminated plastic material manufactured at the plant were author- 
ized by the Main Sanitary-Epidemiological Administration of the Ministry of 
Health of the USSR for installation on ships. 


A new modification of the panel material for construction of ship spaces 
has now been developed at the Black Sea Shipyard. taving approximately the 
eame physicomechanical and technological qualities as “chernomorit,” this 
material has tolerated tests for noncombustibility according to the Rules 
of the Registry, published in 1977, and have been recognized as noncom- 
bustible. The “chernomorit” of the new modification will be used in con- 
atruction of ships after organization of industrial production. 


A significant element in construction of ship spaces is the porthole open- 
ing, which is a niche surrounding the side porthole and which covers the 
space between the planking and side of a ship. Production of three stan- 
dard dimensions (1,600 X 960 X 180, 1,660 X 960 K 200 and 860 K 960 X 200 
mn) of plastic openings having devices for hanging curtains and a depres- 
sion in the form of a dripcock was organized at the shipyard. Porthole 
openings of impact-resistant, self-muffling polystyrene of mark SNP-S are 
manufactured by the pneumatic shaping method. Three standard dimensions of 
porthole openings provide fashioning of all cabins and other spaces of 
ships under construction. 


The use of plastic porthole openings inetead of metal made it possible to 
release workers Of several apecialties--tin workers, welders and fittere- 
acssemb'ers, while the progressive technology of manufacture and installa- 
tion of them reduced the laboriousness of work. 


Thus, introduction of the modular system of fashioning and finishing ship 
spaces produces a significant saving provided that construction elements 
manufactured by industrial methods are used. It is in this manner that 
production of "“chernomorit” panels, having hich structural, technological 
and decorative qualities, was organized. The use of these panels and also 
laminated plastic panels for the deckhead planking and the use of plastic 
porthole openings facilitate installation operations on the ship. 
(8144/1010-6521) 
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Leningrad SUDOSTROYENIYE in Russian No 3, 1980 pp 51-52 
[Article by V. M. Zuza) 


(Text) The characteristics of constructing the hull and equipping the pilot 
ship “Kapitan Smirnov" required development and use at the Black Sea Ship- 
yard of special tooling which contributed to reduction of the length of 
pre-way, way and finishing periods of constructing the ship. A number of 
specific examples is presented below. 


Bending dies, which eliminate the loss of transverse strength of the sec- 
tione during bending, which is achieved by special spring-loaded rotary 
grabs, were used in vertical and horizontal presses in the hull shop dur- 
ing manufacture of the frame planking from symmetrical and asymmetricai 
strip-bulb sections with high walle. 


The presence of a large number of mech .zed automobile hoisting platforms 
with perforated flooring five mm thick made it necessary to develop and use 
@ special die to bore several holes 50 mm in diameter during a single worx- 
ing pass of the press. The die was equipped with six punches having a de- 
vice for variable cutoff, which permits the holes to be punched with differ- 
ent spacing. Introduction of this die made it possible to significantly 
reduce the metal machining time. 


To reduce metal consumption of the tooling, the volumetric sections of the 
bulb fairing and the forepeak were assembled on curved beds having discon- 
nects to provide transportability of them. Connection of the bed parts was 
cotter type, which contributes to fast installation and disassembly of the 
bed. 


It became necessary to use replaceable multiple-use technological pillars 
in shaping the ship hull on the ways because of the presence of unsecured 
Geck bulkheads. This reduced the laboriousness of installation and remov- 
al of the pillars and reduced the consumption of metal for temporary rein- 
forcing structures. 


131 











Figure 1. Assembly for Attachment of Deck Construction Timbers: 
l--strip-bulb framing of ship; 2--suspension; 3--flooring 
panels; 4--supporting beams 


The significant height of the ship cargo spaces and the large volume of 
work on the deckheads made it necessary to create special suspensions for 
the construction timbers having mechanical attachment to the deck strip- 
bulb framing. The holding device of the suspension is distinguished from 
known designe by its simplicity (it consists of one four parts) and pro- 
vides reliable attachment of the suspension to the framing (Figure 1). 
Multiple-use flooring panels of boards 32 mm thick are used to save lumber 
for structural timbers. It will obviously be feasible in the future to use 
platforms which move along rail tracks attached to the deck framing as 
structural timbers in the holds and tweendecks of the ship. 


Deck sockets for securing containers are provided on all decks on the 
“Kapitan Smirnov.” The work was carried out by means of marking and ad- 
justing gauges created at the shipyard due to the rigid tolerances on the 
coordinates of placing these sockets (Figure 2). The sockets welded into 
the deck were tested by aspecially designed and manufactured device. 


The shafting lines were installed by using special structural timbers with 
working platforms which can be moved on rails laid on the ways parallel to 
the shafting lines. The need to complete the work on installation of the 
screw-rudder group within compressed deadlines led to the development of 
special tooling. A framework structure in which the screw was secured was 
used to install the screws. It is equipped with a carriage moved by winches 











Figure 2. Marking Gauge for Installation of Container Sockets: l-- 
body; 2--adjusting plate; 3--nut 


along rail tracks of the timbers mentioned above. Four turnbuckles, which 
hold the screw in a suspended state by means of band loops were used to 
change the position of the screws in height with respect to the shafts. 

The screw is moved in the horizontal plane by hydraulic jacks installed 
near the base of the supporting columns. The same principle is the basis 
of tooling for installation of the rudder blade (Figure 3). Guides with 
carriages for installation of the pin and its nut are provided on the sup~- 
porting columns. There are platforms and ladders to perform the operations. 
The use of this tooling in combination with the movable timbers contributes 
to accelerated completion of all types of work in the stern overhang of 
the ship hull. 


A special bed consisting of three pairs of supporting elements had to be 
used in assembly of the ramp sections and the middle pair of supports has 
separate adjustment in height for bringing the ramp sections closer to 
each other. Production benches which were connected directly to the actu- 
ating mechanisms of the ship covers were manfuactured to ensure operation 
of the ramp, bulkhead covers and decks prior to final installation of the 
permanent hydraulic systems. The materials and articles were delivered 
inside the ship to the inclined stern ramp by wheeled equipment during con- 
struction of the ship. Production sections by which entry of wheeled 
equipment onto the ramp with the ship in different position with respect to 
the dock was used for this during the early stages of ramp installation. 


The enumerated tooling is far from a complete list of the entire complex of 
devices created by the technicians and designers during pre-production and 
construction of the pilot ship “Kapitan Smirnov." At the same time, as 

indicated by experience, further improvement of technology and introduction 


of new technical solutions are required for successful construction of this 
series of ships. 
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Figure 3. Device for Setting Up an Installation of Rudder Blade: 
l--rudder blade; 2--columns; 3--turnbuckles; 4--hydraulic 
jacks; 5--carriage 
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